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APPLE  WOOLLY  APHIS  AND  REMEDIAL 
MEASURES. 

Sumnuuy  and  Recommeodatlotw. 


Cornmencing  on  pas«  31  the  reader  will  find  a  brief  account  of 
the  woolly  aphis,  Iti  appearance,  habit*,  life  history,  and  nature  of 
injury  inflicted.  Without  a  fairly  correct  knowledge  of  these  facts, 
concerning  the  insect  and  Its  work,  the  reader  might  not  fully  appre- 
ciate the  Importance  and  significance  of  the  remedial  recommenda- 

The  woolly  aphle  occurs  in  two  forms,  one  attacking  the  trunk 
or  limbs  in  cracks  and  bruised  places,  and  the  other  occurring  on 
the  roots.  Its  presence  in  either  place  Is  Indicated  by  cottony 
masses,  blulsh-whlte  in  appearance,  under  which,  by  a  close  exami- 
nation, preferably  with  a  magnifying  glass,  the  brownish  bodies  of 
the  lice  may  be  detected.  The  whitish  cottony  substance  is  merely 
a   secretion   from   the   bodies   and   serves   as   a   protection   for  the 

By  feeding  on  the  roots  the  Insects  cauae  abnormal  swelling  or 
galls,  the  tissue  of  which  soon  dies,  so  that  the  roota  are  destroyed. 
The  result  to  the  trees  from  this  injury  Is  seen  In  a  yeKowlsh,  scanty 
foliage,  a  general  sickly  appearance,  a  dwarfed  growth,  and  some- 
times when  the  main  roots  are  nearly  destroyed  the  trees  may  be 
blown  over  by  a  high  wind. 

The  aerial  form,  or  the  one  occurring  on  the  trunk  and  limbs, 
is  easlty  detected  because  of  the  white,  cottony  covering.  They  will 
usually  be  found  in  small  masses  in  some  abrasion  of  the  bark. 

This  bulletin  contains  a  report  on  the  result  of  experiments 
with  remedies  for  the  root  infesting  form  of  woolly  aphis.  Several 
remedies  have  been  carefully  tested  and  from  the  result  of  the  paat 
two  years'  work  we  are  enabled  to  recommend  a  remedy  that  will, 
we  think,  prove  both  practicable  and  effective. 

Briefly  summarized,  the  report  In  the  following  pages  indicates 
the  following: 

That,  Kerosene  emulsion,  at  15  per  cent  strength,  may  be  recom- 
mended as  a  direct  remedy  for  the  root  form  of  woolly  aphis.  For 
particulars  concerning  the  method  of  applying,  the  amount  to  use, 
etc.,  see  page  27.  Kerosene  emulsion  has  proved  to  kill  all  the 
aphis  on  the  roots  In  the  area  over  which  the  emulsion  has  been 
applied. 


That,  Tobacco  dust  and  kainit,  mixed  in  «qual  parts,  when 
applied  at  the  rate  of  6  to  10  pounds  per  tree,  wilj  kill  a  small  per 
cent,  of  the  aphis,  provided  the  mixture  be  applied  at  least  twice 
during  the  summer.     Directions  for  applying  found  on  page  IS. 

That,  Tobacco  stems  are  about  as  valuable  as  the  mixture  of 
tobacco  dust  and  kalnit,  provided  the  stems  are  used  In  consider- 
able quantltlee,  and  applied  frequently. 

That,  Carbon  bi-sulphlde  proved  to  Icill  woolly  aphis  over  a 
limited  area  around  the  opening  in  which  the  liquid  was  placed.  It 
cannot,  however,  be  used  in  sufficient  quantities,  to  kill  ail  the  aphis 
without  at  the  same  time  killing  or  injuring  the  trees. 

That,  in  one  experiment  common  salt  appeared  to  kill  ail  the 
9phis,  but  It  is  feared  that  the  same  result  might  not  follow  In  every 
instance. 

That.  Whale  oil  soap  eoiutlon,  teeted  at  atrengths  varying 
(rom  1/2  to  2  pounds  of  soap  per  gallon  of  water,  applied  the  same  as 
kerosene  emulsion,  has  been  used  without  success. 

That,  Kalnit  alone,  applied  at  the  rate  of  eight  pounds  per  tree 
is  of  no  value  against  the  woolly  aphis. 

The  laat  portion  of  this  bulletin  Is  devoted  to  a  short  account 
of  the  apple  leaf  aphis  which  appears  In  spring  or  summer  on  the 
buds  and  leaves,  causing  the  latter  to  curl,  turn  black  and  die. 
Young  apple  trees  and  apple  nursery  stock  are  often  injured  quite 
severely  by  the  leaf  aphis,  the  trees  often  being  severely  dwarfed 
in  growth. 

Apple  leaf  aphis  may  be  controlled  by  spraying  with  a  tobacco 
decoction  made  by  boiling  three  pounds  of  tobacco  steme  for  two 
hours,  in  five  gallons  of  water.  Or  by  keroeene  emulsion  at  20  per 
cent,  strength.  The  former  Is  most  highly  recommended.  Nursery 
stock  may  be  treated  by  bending  the  tops  over  and  dipping  in  & 
bucket  of  tobacco  decoction. 

CAUTIONS. 

Keroeene  emulsion  must  be  used  with  proper  caution,  taking 
care  to  have  the  emulsion  properly  prepared,  and  applied  during 
spring  or  summer.  It  ehould  not  be  applied  to  apple  tree  roots  later 
than  the  last  of  July.  The  reason  why  this  precaution  Is  recom- 
mended is  because  it  Is  feared  that  the  keroeene  may  injure  trees 
when  in  a  semi-dormant  condition.  After  July  trees  are  liable  to 
atop  growing,  especially  where  cultivation  is  not  kept  up.  We 
advise  against  the  use  of  keroeene  emulsion  at  any  time  during 
winter,  or  before  the  first  of  March,  which  Is  about  the  time  the 
trees  usually  commence  to  grow. 

Experience  with  oil  treatment  on  peach  trees  for  the  control  of 
the  San  Jcee  ecale,  has  shown  that  the  oil  Is  more  liable  to  injure 
the  trees  In  winter  than  In  summer.  It  is  believed,  and  with  good 
reason,  that  when  trees  are  full  of  sap,  and  in  a  vigorous  growing 
condition,  the  oil  does  not  penetrate  enough  to  cause  injury.  On 
the  other  hand,  when  the  trees  are  dormant  the  oil  may  penetrate 
through  the  bark  and  kill  the  trees.  It  is  largely  for  this  reason 
that  we  caution  apple  growers  against  attempting  to  apply  keroeene 
emulsion  to  the  roots  of  apple  trees  during  winter.  Furthermore, 
the  woolly  aphis  should  be  kilted  in  spring  Just  as  they  are  com- 
mencing to  breed  in  order  to  avoid  their  increaee  to  Injurious  num- 
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WOOLLY  APHIS  OF  APPLES  AND  REMEDIAL 
MEASURES. 


With  Particular   Reference   to   the   Destruction   of   the 
"Boot"  form. 


BT  R.  I.  SMITH. 


INTRODUCTION. 

Georgia  frait  growers,  especially  in  the  northern  portion  of 
the  State,  are  beginning  to  realize  the  value  of  apples  as  a 
staple  market  product.  This  increase  in  the  interest  taken  in 
apple  growing  has  caused  the  State  Board  of  Entomology  to 
receive  many  letters  asking  for  information  about  the  control 
of  apple  insects.  The  inquiries  have  been  varied  in  their 
natnre,  but  a  large  per  cent,  ask  for  a  remedy  for  the  apple 
woolly  aphis.  In  fact,  so  many  letters  have  been  received, 
and  up  to  last  year  our  actual  experience  with  remedies  for 
the  pest  had  been  so  meagre,  that  it  seemed  advisable  to  at- 
tempt 16  learn  the  best  remedy  for  this  insect  Accordingly 
experiments  were  planned  to  cover  the  years  1905  and  1906. 
These  experiments  have  now  been  completed,  with,  we  are 
happy  to  say,  pleasing  results.  That  is,  the  results  were 
pleasing  in  that  we  think  we  have  demonstrated  the  value  of 
kerosene  emulsion,  as  a  direct  remedy,  and  furthermore,  we 
have  learned  that  the  recommendation  commonly  made,  that 
of  using  tobacco  dost — as  a  direct  remedy — is  not  as  valuable 
as  has  generally  been  supposed.  In  this  bulletin  an  attempt 
wiU  be  made  to  show  exactly  what  results  were  secured  from 
the  experiments  referred  to,  and  to  give  in  addition  a  fairly 
full  description  of  the  woolly  aphis  and  the  nature  of  the 
iiijory  it  infiicts  to  apple  trees,  in  order  that  persons  reading 
the  bulletin  may  go  out  and  determine  by  their  own  examina- 
tion if  their  trees  are  attacked  by  this  pernicious  pest.  The 
writer  wishes  to  state  that  this  bulletin  is  being  prepared  for 
-the  use  of  the  orchardist  whose  knowledge  of  injurious  insects 
may  be  very  meagre,  as  well  as  for  those  who  have  had  more 
-or  leas  experience  in  this  work.      A  description  of  the  life  his- 


tory  and  habits  of  the  woolly  aphis  follows  the  report  on  ex- 
periments. Readers  who  are  not  thoroughly  familiar  with 
the  habits  of  the  insect  may  find  it  greatly  to  their  advantage; 
to  study  this  portion  of  the  bulletin  (pages  31  to  40),  ss  then 
they  will  more  easily  understand  the  remedial  suggestions. 

Extent  of  Injury  Cauaed  by  the  A[4ils. 

According  to  the  best  information  obtainable  at  the  pres- 
ent writing  the  apple  orchards  of  fJeorgia  contain  somethinjj 
over  2.000,000  trees  of  all  ages.  From  a  general  knowledge 
of  the  distribution  of  the  woolly  aphis  the  writer  is  inclined  t<» 
believe  that  at  least  half  of  the  apple  trees  in  the  state  are 
infested  by  this  pest.  Of  the  trees  infested  it  is  surely  safe 
to  estimate  that  their  value  is  decreased  13  per  cent,  by  the 
attacks  of  the  woolly  aphis.  Allowing  that  1,000,000  trees  in 
the  state  are  attacked  by  the  aphia,  and  supposing  that  each 
tree,  if  in  first  class  condition,  would  be  worth  $1.00 — which 
is  a  very  low  estimate — it  is  a  simple  matter  to  estimate  that 
the  15  per  cent,  damage  caused  by  the  woolly  aphis  amounts 
to  $150,000.  This  may  sound  like  an  enormous  figure,  but  a 
careful  survey  of  the  apple  orchards  of  the  state  would  un- 
doubtedly justify  the  statement.  So  much  of  the  damage 
caused  by  woolly  aphis  is  unnoticed  and  unsuspected,  that  at 
first  thought  the  above  statement  may  seem  unreasonable. 
Dut  let  every  individual  who  has  apple  trees,  examine  int(» 
conditions  and  then  consider  that  nearly  every  one  has  a  few 
trees,  and  it  may  after  all  appear  that  the  loss  occasioned  by 
this  insect  is  not  over-estimated. 

The  nurserjmen  suffer  greatly  through  loss  of  trees  in- 
fested by  the  woolly  aphis.  Under  the  present  nursery  in- 
spection law  of  Georgia  all  nursery  trees  visibly  affected  by 
the  woolly  aphis  must  be  discarded  and  burned  when  dug. 
While  inspecting  nurseries  during  the  last  four  years  thi; 
writer  has  had  ample  opportunity  to  observe  the  damage  from 
woolly  aphis  in  the  nurseries,  and  undoubtedly  this  loss  is- 
greater  than  is  generally  supposed.  Even  the  nurserymen 
themselves  probably  do  not  realize  how  much  their  trees  are- 
damaged,  or  at  least  weakened,  by  the  attack  of  this  insect. 

Object  of  this  Publication. 

In  October,  1904,  a  bulletin  was  published  by  the  BoartI, 
PuUetin  No.  1-3,  "Some  Common  Apple  Insects,"  in  which 
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ihe  woolly  aphis  was  mentioaed  together  -with  remedial  meae- 
nres.  In  that  bulletin  it  was  recommeiided  to  use  tobacco 
dust  as  a  direct  remedy  for  infest«d  apple  trees.  The  es- 
periments  recorded  in  this  bulletin  will  show  conclusively  that 
our  former  recommendations — based  mainly  on  results  ob- 
tained by  entomologists  in  Ohio  and  Missouri — are  not  en- 
tirely applicable  to  Georgia  conditions,  however  well  they  may 
sueceed  in  the  states  named.  Tobacco  dust  does  not  seem 
lo  be  of  much  value  as  a  direct  remedy,  as  we  have  been  led 
to  sappoae,  though,  as  will  be  mentioned,  it  is  of  value  as  a 
fertilizer  and  probably  may  be  profitable  1«  use  as  a  preven- 
tiTfi  measure.  Our  experigients  show  that  kerosene  emul- 
sion is  the  most  efficient  remedy  and  that  tobacco  dust  is,  at 
the  best,  doubtful,  bence  this  bulletin  is  intended  to  replace 
that  part  of  Bulletin  No.  13  which  deals  with  the  woolly  aphis, 
md  to  record  the  actual  results  of  our  experiments  in  1905 
»nd  1M6.  The  report  of  the  result  of  experiments  with  ma- 
terials that  proved  to  be  of  little,  if  any  value  as  a  remedy, 
should  be  valuable  to  apple  growers,  simply  to  show  what 
experiments  have  been  made,  in  order  that  individuals  may 
not  waste  time  and  money  in  making  the  same  experiments. 
For  this  reason  this  bulletin  must  contain  much  that  is  of 
interest  only  as  a  warning  to  orehardists  who  are  possessed 
of  an  experimental  turn  of  mind. 

General  Plan  of  Experiments. 

As  already  mentioned,  the  first  experiments  against  the 
woolly  aphis  were  made  in  1905.  The  original  plan  of  the 
experiment  called  for  the  testing  of  all  the  remedies  that  have 
commonly  been  reconunended,  such  as,  tobacco  dust,  tobacco 
stems,  whale  oil  soap,  carbon  bi-sulphide,  etc.,  and  also  a  test 
of  kerosene  emulsion  at  varying  strengths,  mixtures  of  to- 
bacco and  kainit,  tobacco  decoction,  etc.  In  short,  the  plan 
was  to  test  all  remedies  that  seemed  to  possess  any  possible 
merit.  How  thoroughly  the  experiment  was  planned  the 
reader  may  judge  for  himself. 

When  the  experiment  was  commenced  in  1905  it  was  ex- 
pected that  the  ^ork  would  be  continued  in  1906,  as  we  did 
not  wish  to  base  results  on  oue  year's  work  only.  Accordingly 
the  work  was  continued  for  two  years.  The  result  of  the 
first  year's  work  was  reported  by  Harper  Dean,  Jr.,  at  the 
meeting  of  the  State  Horticultural  Society  at  Macon  in  1905, 
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but  in  bis  paper  Mr.  Dean  vbs  careful  to  state  that  the  re- 
port should  not  be  takeo  as  fmal.  Fortunately  the  general 
results  of  the  two  years'  work  coincide  so  closely  that  it  seems 
just  as  well  to  report  all  the  work  together.  Accordingly  in 
the  following  pages  the  result  of  different  treatments  tested 
both  in  1905  and  1906,  where  the  results  were  the  same,  will 
be  treated  as  one  experiment  The  experiments  were  con- 
ducted in  both  middle  and  north  Georgia,  thus  providing  for 
the  chance  of  encountering  different  conditions  due  to  loca- 
tion. Generally  speaking,  it  is  believed  that  the  result  of  the 
experiments  recorded  may  be  depended  upon  absolutely,  mak- 
ing allowance  only  for  varying  conditions. 

EXPERIMENTS  AT  MORROW,  GEORGIA,  IN  IMS. 

We  are  indebted  to  Mr.  J.  C.  H.  Sneed,  of  Morrow,  lor 
allowing  us  to  make  experimetits  in  his  apple  orchard,  and  in 
a  portion  of  a  block  of  apple  trees  in  his  nursery.  The  condi- 
tions for  work  at  this  place  were  very  favorable.  The  apple 
orchard  contained  trees  varying  in  age  from  six  to  ten  years, 
showing  all  degrees  of  infestation  with  woolly  aphis.  A  por- 
tion of  the  nursery  stock  was  very  badly  infested  on  account  of 
being  near  the  apple  orchard,  and  so  located  that  the  aphis 
had  probably  spread  from  the  orchard  trees  to  the  nursery 
stock. 

Experiments  were  commenced  in  this  orchard  May  11th, 
1905,  and  observations  made  during  that  summer  and  the  fol- 
lowing spring,  1906.  The  materials  tested  were:  Tobacco 
dust  alone;  tobacco  dust  and  kainit  mixed  in  equal  parts;  to- 
bacco stems ;  kerosene  emulsion ;  whale  oil  soap  solution  and 
carbon  bi-sulphide.  The  manner  in  which  these  materials 
were  applied  will  be  mentioned  farther  on. 

EXPERIMENTS  AT  CORNELIA,  GEORGIA,  IN  19W. 

In  order  that  we  might  encounter  different  conditions  and 
also  for  the  purpose  of  getting  grossly  infested  tr-^es  to  work 
on,  our  experiment  in  1906  was  established  at  Cornelia.  We 
are  indebted  to  Col.  0.  B.  Stevens  and  Mr.  S.  R.  Christie  for 
the  use  of  an  orchard  at  Cornelia  in  wbich'to  carry  out  or.r 
experiments.  This  orchard  consisted  of  trees  avern^!» 
about  ten  years  old.  In  this  orchard  a  test  was  made  of  all 
the  materials  used  at  Morrow  the  previous  year  and  in  addi- 
tion common  salt  and  tobacco  decoction  were  tried.  The 
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tusts  of  tobacco  dust,  and  tobacco  dust  and  kaiait  mixed,  were 
daplicated  in  an  orchard  belonging  to  Mr.  Ethan  Philbrick, 
of  Baldwin,  to  whom  we  are  also  greatly  indebted.  The  ex- 
periment at  Cornelia  was  commenced  March  25th,  and  finished 
during  April,  1906,  except  for  a  second  treatment  with  tobacco 
dast,  and  tobacco  dust  and  kainit,  made  July  12th,  1906. 
When  selecting  trees  for  the  experiment  it  was  in  all  cases 
necessary  to  examine  the  trees  and  leave  out  those  not  actually 
infested  with  woolly  aphis  in  order  that  the  final  results 
might  be  fully  depended  upon.  Infested  trees  were  deter- 
mined by  removing  the  surface  soil  and  examining  the  roots. 


FIG.  r. — Showing  a  j-fcfot  circle  of  soil  temoved  to  prepare  apple  ti 

■"""' '  "■'"' — line  application  to  destroy  ''^-  "•--"-   •  -•-'- 

(Fnm  nolo)  original. 
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REPORT  ON   RESULTS  OF  EXPERJMENTS 
CONDUCTED  DURING  1905  AND  1906. 


(2'he  results  of  the  two  years'  work  are  combined  as  far  as 
possibU  in  order  to  avoid  too  muck  repetition.) 


It  should  be  understood  at  the  outset  that  the  experiments 
recorded  herewith  are  intended  for  finding  a  means  to  destroy 
the  root  inhabiting  form  of  the  woolly  aphis,  and  that  they 
have  no  direct  connection  with  the  aerial  form  occurring  on 
the  twigs  and  branches.  For  method  of  destroying  the  latter 
form  see  page  40.  It  should  also  be  clearly  understood  that 
the  experiments  were  planned  with  a  view  of  finding  a  direct 
remedy  for  the  woolly  aphis,  with  due  regard  to  the  effect  of 
the  treatment  on  the  trees  themselves.  Right  here  it  may  as 
well  be  admitted  that  some  apple  growers  and  others  will 
probably  be  afraid  to  follow  the  recommendations  in  regard 
to  the  use  of  kerosene  emulsion,  for  fear  of  its  effect  on  the 
life  of  the  trees.  In  anticipation  of  such  complaint  we  can 
only  say  that  we  have  watched  closely  for  damage  to  the 
trees  and  none  has  been  observed,  except  where  so  stated.  We 
sug^st,  however,  that  the  orchardista  remember  that  our  ex- 
periments were  made  while  the  trees  were  growing  or  in  the 
spring  when  they  were  about  to  commence  growth,  and  that 
we  would  not  advise  the  use  of  kerosene  in  any  form  on  the 
TOots  of  dormant  trees.  Experience  with  oils  on  peach  trees 
for  the  San  Jose  scale  has  shown  that  dormant  trees  are  some- 
times injured  when  growing  trees  show  no  ill  effect  from  the 
oil  treatment. 

PreparinB  Trees  for  Treatment. 

All  the  materials  tested  were  applied  to  the  trees  in  praeti- 
enlly  the  same  manner.  That  is,  the  trees  were  prepared  for 
the  application  of  either  tobacco  dust,  or  any  of  the  dry  pre- 
parations, or  for  liquid  materials  in  the  following  manner: 

The  soil  was  removed  from  about  the  base  of  the  trees,  in 
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a  circle  varying  according  to  the  size  of  the  trees,  to  a  depth 
of  two  or  three  inches,  or  enough  to  partially  expose  the  in- 
fested roots,  Aa  the  trees  were  prepared  the  extent  of  the  in- 
festation vas  noted  and  recorded  and  this  fact  Tvas  taken  into 
consideration  in  determining  the  result  of  the  various  treat- 
mente.  As  already  mentioned,  only  infested  trees  were  used 
for  the  experiment.  "When  trees  were  found  on  which  the 
aphis  were  not  present,  or  present  in  very  small  numbers,  such 
trees  were  not  included  in  the  test.  In  that  way  we  elimi- 
nated any  chance  of  error  because  of  treating  non-infested 
trees.  In  the  following  report  it  may  be  understood,  unless 
otherwise  stated,  that  the  trees  before  being  treated  were  pre- 
pared as  above.  In  all  eases  after  the  trees  were  treated  with  a 
certain  matenal  the  soil  was  replaced.  That  is,  when  tobacco 
dost  was  used  it  was  sprinkled  evenly  in  the  opening  about 
the  trees  and  the  soil  filled  in  on  top  to  the  normal  level. 
The  same  plan  was  followed  when  liquids  were  used ;  the  aim 
being  to  get  the  material  as  near  as  possible  to  the  infested 
roots. 

TOBACCO  DUST  TREATMENT. 

The  tobacco  dust  used  in  the  experiment  was  obtained 
from  a  firm  in  Virginia  who  sell  large  quantities  of  dust  to 
fmit  growers  to  be  used  as  fertilizer,  and  as  an  insecticide. 
ITie  material  cost  about  $16.00  a  ton  delivered  in  Atlanta. 
Tobacco  dust  was  used  at  both  Morrow  and  Cornelia.  At 
the  latter  place  a  double  application  was  made,  first  in  ^larch 
1906,  and  a  second  time  in  July.  -\t  Morrow  the  dust  was 
applied  only  once,  in  May,  1905.  Both  orchard  trees  and 
nursery  stock  were  used  for  the  experiment  at  Morrow,  but 
only  orchard  trees  were  treated  at  Cornelia. 

On  account  of  the  great  variation  in  the  size  of  the  trees 
it  was  found  to  be  difficult  to  use  a  given  quantity  of  tobacco 
dust  per  tree ;  instead,  varying  quantities  of  dust  were  used 
on  trees  of  various  sizes,  and  also  varying  quantities  on  trees 
of  about  the  same  size.  The  trees  were  prepared  for  treat- 
ment in  the  manner  previously  mentioned,  that  is,  by  remov- 
ing the  surface  soil  in  a  circle  varying  in  diameter  with  the 
size  of  the  trees,  and  with  the  amount  of  dust  used.  The 
soil  was  removed  enough  to  nearly  expose  the  surface  roots. 
In  some  cases  a  circle  three  feet  in  diameter  was  opened,  and 
in  others  only  two  feet,  while  others  had  the  soil  removed  in 
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circles  of  four  or  five  feet  in   diameter.     The  variation    is 
shown  by  the  following: 

At  Morrow,  May,  1905,  10  trees  treated  as  follows : 
Tree  1 —  5  pounds  tobacco  dust,  in  4  foot  circle 


5_  7        "  "  "     " 

6—10        "  "  "     "    ■■ 

and  in  other  proportions. 

The  above  figures  show  that  tobacco  dust  was  tested  in  all 
conceivable  proportions.  In  all  instances  the  dust  was  evenly 
distributed  in  the  opening,  and  the  soil  replaced  on  top  to 
the  normal  level. 

Nursery  stock  was  treated  at  Morrow  with  tobacco  dust 
iu  the  following  manner:  Two  rows  each  50  feet  long  were 
selected.  A  furrow  was  opened  on  both  sides  of  one  row,  the 
furrow  being  deep  enough  to  nearly  expose  the  roots.  The 
other  row  was  opened  on  one  side  only.  Each  row  fifty  feet 
in  length  was  given  an  application  of  ten  pounds  tobacco  dust, 
this  being  evenly  distributed  on  each  side  of  one  row  and  on 
one  side  only  of  the  other  row.  Application  was  made  May 
lath,  1905. 

At  Cornelia  tobacco  dust  was  applied  to  4  plats  of  three 
trees  each  in  Mr.  Christie's  orchard,  and  two  of  the  plats  were 
duplicated  in  Mr.  Philbriek's  orchard.  Applied  in  the  same 
manner  as  at  Morrow,  except  that  the  earth  around  the  trees 
was  removed  in  a  circle  of  four  feet  in  diameter  in  all  cases. 
Trees  varied  somewhat  in  size,  but  not  enough  to  materially 
alter  the  results.  All  trees  were  infested  when  treated. 
Amount  of  tobacco  dust  used  as  follows: 
Plat  1 — 6  trees,  7  pounds  tobacco  dust,  in  4  foot  circle 
'■     2—6     "       4       "  "  "      "    4     "      " 

"     3—3     "       5        "  "  "      "   4    "     " 

"     4—3      "       2        "  "  "      "   4     "      " 

The  above  treatment  was  made  March  25,  26  and  27,  1906. 
It  will  be  noted  that  this  was  about  two  months  earlier  than 
the  treatment  at  Morrow  in  1905.  The  difference  in  the  re- 
sult of  the  treatment  may  have  been  due  partly  to  difference 
in  time  of  application,  but  the  result  of  the  same  applications 
on  different  dates  serves  also  to  strengthen  the  experiment. 
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Effect  of  Tobacco  Ditst. 

Now,  coDceming  the  resnjlt  of  the  use  of  tobacco  dust,  we 
.Hnd  that  much  variation  was  apparent  Relative  to  the  treat- 
ment of  nursery  stock,  we  found  that  the  aphis,  two  months 
after  treatment  were  apparently  as  abundant  as  on  the  un- 
treated rows.  Where  the  dust  was  applied  to  one  side  only, 
of  the  row,  the  aphis  appeared  to  be  more  abundant  on  the 
untreated  side,  showing  that  they  had  probably  shifted  posi- 
tion, but  had  not  been  killed.  As  the  aphis  were  abundant 
on  the  row  treated  with  tobacco  dust  on  both  aides,  it  seems 
certain  that  they  could  not  have  been  killed  to  any  extent  on 
the  row  treated  on  one  side  only,  but  that,  as  suggested,  they 
bad  simply  shifted  position. 

On  the  trees  in  the  orchard  at  Morrow  the  result  was 
slightly  better  than  on  the  nursery  stock.  But  at  Cornelia 
the  result  was  no  better.  Coneeming  the  result  on  orchard 
trees  at  Morrow  we  quote  from  Mr.  Dean's  report  on  the  first 
year's  work:  "The  result  from  this  tobacco  dust  treatment 
was  variable  in  the  extreme.  In  some  instances  all  the  a^his 
were  found  to  have  been  killed ;  again  some  trees  showed  only 
a  portion  killed,  while  others  showed  all  the  aphis  alive." 
Mr.  Dean  went  on  to  say  that  the  rainfall  after  the  treatment, 
and  before  the  final  examination,  was  sufficient  to  rot  the  dust 
and  incorporate  it  thoroughly  with  the  soil,  hence  giving  the 
tobacco  dust  a  fair  chance.  The  writer  was  present  and 
a.ssisted  in  making  the  examination  of  the  trees,  and  he  feels 
that  the  result  in  general  might  be  said  to  be  of  little,  if  any 
value.  Some  untreated  trees  showed  practically  no  live  aphis, 
indicating  the  work  of  some  agency  which  we  could  not  dis- 
cover. 

The  result  from  the  use  of  tobacco  at  ComeKa  was  even  less 
satisfactory  than  at  Morrow.  At  Cornelia  the  first  examina- 
tion was  made  two  months  after  treatment,  and  in  no  case 
conld  it  be  said  that  the  tobacco  dust  had  killed  a  perceptible 
nnmber  of  aphis.  A  second  examination  was  made  four 
months  after  treatment  and  the  same  condition  prevailed. 
Treated  trees  showed  as  many  live  aphis  as  the  untreated 
trees. 
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DOUBLE  APPUCATION  OF  TOBACCO  DUST. 

Plat  1  of  the  trees  treated  at  Cornelia,  which  had  received 
7  pounds  of  tobacco  dust  per  tree  March  26th,  was  given  a 
second  application  of  dust,  of  by^  poonda  per  tree  on  July 
12th,  thus  making  these  trees  receive  over  12  pounds  of  to- 
bacco dust  in  four  months.  Six  weeks  after  the  second  treat- 
ment examination  showed  that  the  aphis  were  as  abundant  as 
on  treee  that  received  no  tobacco  dust  whatever. 

In  view  of  the  above  results  we  feel  that  apple  growers 
should  be  warned  against  attempting  to  destroy  the  woolly 
aphis  with  tobacco  dust  on  apple  trees  badly  affected  by  the 
insect.  It  is  true  that  tobacco  has  some  insecticidal  value,  and 
if  used  in  sufficient  quantities  it  must  certainly  produce  some 
effect.  However,  in  view  of  our  results  we  believe  that  one 
application  of  tobacco  dust  is  worth  no  more  than  its  value  as 
a  fertilizer,  except  when  used  around  young  trees,  in  sufficient 
quantities  to  act  as  a  repellent.  Undoubtedly  the  tobacco  dust 
mixed  with  the  soil  at  the  time  of  planting  would  be  valuable 
as  a  repellent,  and  at  the  same  time  act  as  a  fertilizer.  Con- 
cerning the  fertilizer  value,  in  comparison  with  other  fertil- 
ii-era,  it  is  out  of  the  province  of  this  bulletin  to  state. 

One  more  word  should  be  said  with  reference  to  the  use 
of  tobacco  dust  as  an  insecticide.  Some  grades  contain  a 
higher  per  cent,  of  nicotine  than  others,  and  when  purchas- 
ing this  material  to  use  as  a  fertilizer,  it  would  be  well  to  at- 
tempt to  get  a  tobacco  dust  having  the  highest  possible  insecti- 
cidal value,  especially  when  the  dust  is  to  be  used  around 
apple  trees.  At  the  same  time,  if  the  cost  of  the  grade  con- 
taining the  high  per  cent,  of  nicotine  is  much  more  than  the 
other  grades,  the  writer  would  recommend  purchasing  the 
tobacco  dust  for  its  fertilizer  value  only. 


TOBACCO  STEMS  TREATMENT. 

Tobacco  stems  were  applied  to  orchard  trees  at  Morrow  in 
1005  and  at  Cornelia  in  1906.  Application  was  the  same  as 
with  tobacco  dust.  At  Morrow  the  stems  were  used  in  vary- 
ing amounts  of  from  3  to  12  pounds  per  tree  in  circles  around 
the  trees  varying  from  3  to  6  feet  in  diameter.  At  Cornelia 
the  stems  were  applied  in  two  strengths  of  4  and  6  pounds  to 
a  tree  in  a  circle  of  4  feet  in  diameter.  About  25  trees  were 
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indaded  in  this  test.  As  the  stems  are  usually  secured  they 
are  dry  and  hard  to  handle,  especially  to  pack  about  the  trees. 
To  overcome  this  difficulty  the  stems  were  moistened  before 
using.  It  was  found  that  4  to  6  pounds  of  stems  were  so 
bulky  that  when  the  earth  was  replaced  on  top  the  trees  were 
Burrounded  by  a  mound  three  to  four  inches  high.  As  the 
stems  rotted  the  soil  packed  down  again  to  its  normal  level. 
In  practice  it  was  found  that  the  stems  were  more  trouble  to 
handle  that  the  tobacco  dust,  and  this  fa^t  alone  will  no  doubt 
di'ter  people  from  making  use  of  this  remedy. 

Concerning  the  result  of  the  use  of  tobacco  stems,  at  Mor- 
row in  1905  it  was  found  that  they  were  a  little  more  effective 
than  the  tobacco  dust,  but  at  Cornelia  in  1906  the  stems  did 
not  appear  to  kill  a  perceptible  number  of  aphis.  Why  such 
a  difference  should  appear  we  are  unable  to  state,  but  in 
general  it  should  be  understood  that  cither  tobacco  dust  or 
stems  are  far  from  being  a  fairly  good  remedy.  Unless  tobacco 
stems  are  easy  to  obtain,  and  at  a  cost  of  not  more  than.  $12.00 
a  ton,  it  would  not  seem  advisable  to  use  them  except  for  their 
fertilizer  value. 

KAINIT  TREATMENT. 

As  kainit  has  so  often  been  recommended  for  destruction  of 
insects  in  the  soil,  it  was  decided  to  test  its  value  against  tho 
woolly  aphis.  Accordingly  the  following  experiment  was 
made: 

Three  plats  of  three  10-year  old  trees  each  were  treated  at 
Cornelia  with  4,  6  and  8  pounds  respectively  on  March  27th, 
1906,  These  trees  were  examined  on  May  12th  and  July  12th, 
and  at  both  examinations  the  aphis  did  not  appear  to  be  re- 
duced in  numbers  to  a  perceptible  extent.  The  kainit  of 
course  acted  beneficially  as  a  fertilizer,  but  against  the  woolly 
aphis  it  had  no  effect  that  could  be  determined. 

TOBACCO  DUST  AND  KAINIT  TREATMENT, 

Tobacco  dust  and  kainit,  mixed  in  equal  parts,  was  used 
m  exactly  the  same  manner  as  tobacco  dust  alone.  The  mix- 
ture was  applied  at  strengths  varying  from  3  to  12  pounds 
per  tree  distributed  in  circles  of  3  to  6  feet  in  diameter  about 
the  trees.  By  referring  to  the  use  of  tobacco  dust  at  Morrow 
the  reader  will  understand  just  how  this  mixture  was  tested. 
The  experiment  was  conducted  at  Morrow,  1905,  and  at  Cor- 
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Delia  in  1906.  Treatment  at  Morrow  *as  made  May  12th 
and  at  Cornelia  March  26th,  both  applications  being  followed 
by  anfficient  rain  to  thoroughly  incorporate  the  mixture  with 
the  soil.  In  fact,  at  the  time  the  trees  were  examined  it  was 
almost  impossible  to  distinguish  the  tobacco  dust  and  kainit 
in  the  soii. 

Here  again  we  obtained  varying  and  conflicting  results. 
At  Morrow,  1905,  the  tobacco  dust  and  kainit  miKture  ap- 
peared to  kill  about  one-half  the  insects,  or  in  other  words,  the 
treatment  was  about  aa  effective  as  the  tobacco  stems.  Com- 
pared to  the  tobacco  dust  alone  this  treatment  was  somewhat 
better,  bnt  not  sufficiently  so  to  he  called  effective.  It  was 
noted  particularly  that  the  aphis  were  abundant  just  beyond 
the  circle  of  tobacco  dust  and  kainit,  and  after  the  strength 
of  the  mixture  was  somewhat  exhausted,  it  appeared  that  the 
young  aphis  immediately  worked  their  way  in  toward  the  body 
of  the  trees.  Unless  the  mixtur?  could  be  applied  frequently, 
at  least  three  times  during  the  summer,  the  ultimate  effect 
would  be  of  little  value. 

At  Cornelia,  1906,  the  tobacco  and  kainit  did  not  appear 
to  Mil  a  perceptible  number  of  aphis.  This  was  not  due  to 
dry  weather,  preventing  the  mixture  from  rotting,  for  when 
examined  the  mixture  appeared  to  be  well  rotted  and  mixed 
with  the  soil.  On  the  whole  we  are  forced  to  conclude  that 
tobacco  dust  and  kainit  mixture  is  of  some  value  if  used  two  or 
three  times  during  the  summer,  applying  not  less  than  five 
pounds  each  time  to  8  or  10  year  old  trees.  Less  than  that 
amount  would  not  kill  enough  aphis  to  pay  for  the  application. 
Its  fertilizer  effect  should  of  course  be  taken  into  considera- 
tion. 

COMMON  SALT  TREATMENT, 

Only  two  experiments  were  made  with  common  salt.  The 
first  was  an  application  of  4  puun'is  ;)er  tree  arnt  the  second 
6  pounds  per  tree.  This  experiment  was  made  at  Cornelia, 
iy06.  The  result  was  rather  surprising.  4  pounds  per  tree 
did  not  kill  a  perceptible  number  of  insects,  while  6  pounds 
per  tree  killed  nearly  all  the  aphis.  This  result  does  not 
seems  right,  and  we  are  inclined  to  think  that  the  aphis  were 
not  as  abundant  on  the  trees  receiving  6  pounds  of  salt  as  on 
the  ones  receiving  the  other  application,  and  that  we  should 
not  put  too  much  dependence  on  this  experiment.  The  salt 
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iras  applied  over  the  roots  in  an  opening  around  the  trees  the 
some  as  the  tobacco  dust  treatment  previously  mentioned.  We 
sorest  that  this  remedy  be  given  a  teat,  but  caution  the  or- 
cbardists  against  expecting  to  obtain  the  result  apparently 
shown  by  our  experiment. 

TOBACCO  DECOCTION  TREATMENT. 

Knowing  that  tobacco  in  dry  form  was  not  an  effective 
remedy  for  the  woolly  aphis  it  was  decided  to  try  using  the 
tobacco  in  the  form  of  a  decoction  made  by  boiling  tobacco 
stems  in  water,  and  applying  the  solution  to  the  roots  of  in- 
fested trees.  This  experiment  was  made  at  Cornelia,  1906, 
Tobacco  decoction  was  made  in  the  following  manner:  3 
pounds  tobacco  stems  were  boiled  in  5  gallons  of  water  for  at 
least  two  hours,  and  the  solution  applied  full  strength.  This 
waa  tested  also  at  one-half  strength,  each  test  including  three 
trees.  Trees  were  prepared  for  receiving  the  tobacco  de- 
coction by  removing  the  surface  soil,  the  same  as  for  tobacco 
dnst,  and  the  decoction  was  applied  in  the  opening  in  suffi- 
cient quantity  to  saturate  the  soil  to  a  depth  of  2i/.  to  3  inches. 
Of  course  it  eventually  penetrated  to  a  much  greater  depth. 
In  this  experiment  4  gallons  of  decoction  was  used  in  a  circle 
31/2  feet  in  diameter,  and  7  gallons  in  a  circle  5  feet  in  diame- 
ter. 

Effect  of  Tobacco  Decoction. 

The  result  from  the  use  of  tobacco  decoction  was  disap- 
pomting.  The  treatment  was  made  on  march  28th,  and  the 
trees  examined  May  12th,  July  25th,  August  28th,  and  Oc- 
tober 19th.  At  no  time  could  we  see  that  the  treatment  had 
killed  a  perceptible  number  of  the  aphis.  Were  it  not  for  the 
expense  of  the  treatment  and  the  fact  that  kerosene  emulsion 
has  proven  so  effective,  we  would  recommend  iLsing  tobacco 
decoction  at  double  or  treble  the  strength  tested  above.  The 
reader  should  understiind  that  tobacco  decoction  should  not 
be  condemned  absolutely  until  greater  strengths  have  been 
tried.  This  report  is  offered  as  a  matter  of  interest,  rather 
than  a.s  conclusive  evidence  that  tobacco  decoction  is  of  no 
value  against  the  woolly  aphis. 
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WHALE  OIL  SOAP  TREATMENT. 

Knowing  that  whale  oil  soap  solution  at  the  proper 
strength  is  a  good  remedy  for  nearly  all  plant  lice,  it  was  de- 
cided to  try  using  the  soap  solution  as  an  application  in  liquid 
form  against  the  woolly  aphis.  The  whale  oil  soap  selected 
for  the  experiment  was  Good's  Caustic  Potash  Whale  Oil 
Soap,  No.  3.  This  soap  costs  in  one  hundred  pound  lots 
about  four  cents  a  pound. 

The  plan  selected  for  applying  the  soap  solution  to  in- 
fested trees  was  to  remove  the  surface  soil  enough  to  nearly 
expose  the  infested  roots,  just  as  was  done  for  the  tobacco 
and  other  treatments.  The  soap  solution  at  varj'ing  strengths 
was  then  to  be  applied  to  the  soil  in  sufficient  quantities  to 
saturate  the  earth  to  a  depth  of  2^2  to  3  inches,  after  which 
the  earth  was  to  be  replaced  to  the  normal  level.  This  plan 
was  followed  throughout  the  experiment.  The  plan  of  the 
experiment  called  for  testing  the  soap  solution  at  the  follow- 
ing strengths: 

"Whale  Oil  Soap 2     pounds  per  gallon  water 

At  Morrow,  1905,  nursery  stock  was  treated  with  all  the 
above  strengths  except  2  pounds  to  a  gallon  of  water.  The 
nurserj-  stock  was  prepared  for  treatment  by  opening  a  small 
furrow  on  each  side  of  the  row.  This  furrow  was  made 
about  two  inches  deep,  enough  to  hold  the  solution  until  it 
could  soak  into  the  earth.  (See  Pig.  2.)  Three  rows  of  25 
ft'ct  each  were  selected,  care  being  taken  to  see  that  some 
of  the  trees  were  infested  with  woolly  aphis.  Three  gallons 
of  soap  solution  were  used  to  each  25  feet  of  nursery  stock. 
The  application  was  given  June  3rd.  After  the  trees  were 
treated  the  soil  was  replaced  to  the  normal  level.  On  July 
28th  the  stock  was  examined  with  the  following  result : 

All  the  stock  was  found  slightly  infested  with  the  aphis, 
though  less  than  at  the  time  the  soap  solution  was  applied. 
At  first  it  was  supposed  that  the  treatment  had  been  quite  ef- 
fective.  However,  upon  examining  the  untreated  stock  it 
was  found  that  the  aphis  had  also  decreased  in  numbers,  and 
the  treated  trees  were  really  as  badly  infested  as  the  untreated 
trees.  The  hot,dry  weather  was  probably  responsible  for- 
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this  decrease  in  numbers  of  the  aphis.  On  the  whole  we  were 
forced  to  conclude  that  the  whale  oil  soap  solution  was  not 
effective. 

At  Cornelia,  1906,  orchard  trees,  about  ten  years  old,  were 
treated  with  all  four  strengths  of  soap  as  mentioned  above. 
The  trees  were  prepared  for  treatment  by  removing  the  sur- 
face soil  in  circles  of  3i^  to  4  feet  in  diameter.  It  was  found 
that  this  area  required  about  3  gallons  of  solution  to  saturate 
the  soil  to  a  depth  of  2*4  to  3  inches.  Only  infested  trees 
were  used  and  the  trees  were  treated  on  March  30th.  Ex- 
amination of  the  trees  for  the  effect  of  the  treatment  was  made 
on  May  12th  and  July  12th.  The  result  corresponded  with 
that  observed  at  Morrow  the  previous  year.  At  no  time 
could  it  be  said  that  the  whale  oil  soap  had  killed  any  of  the 
aphis. 

We  must  confess  that  the  result  from  the  use  of  whale  oil 
soap  was  a  disappointment,  for  it  was  expected  that  at  least 
a  lai^  percent,  of  the  ^Ms  would  be  killed.  However,  the 
results  obtained  compel  us  to  state  that  this  treatment  has  no 
value  against  the  woolly  aphis. 

TOBACCO  POTASH  WHALE  OIL  SOAP  TREATMENT. 

A  tobacco  potash  whale  oil  soap  manufactured  by  James 
Good,  Phila,,  was  tested  at  Cornelia  in  1906  at  the  same 
strength  as  the  regular  whale  oil  soap  mentioned  above.  This 
treatment  was  made  with  the  hope  that  the  presence  of  to- 
bacco in  the  soap  would  make  it  more  effective  than  the  ordin- 
ary whale  oil  soap. 

It  is  needless  to  go  into  the  details  of  this  experiment. 
Suffice  to  say  that  the  result  with  all  strengths,  varying  from 
1^  pound  soap  per  gallon  of  water  to  2  pounds  soap  per  gallon 
of  water,  was  no  more  effective  that  the  ordinary  whale  oil 
soap  solution. 

CARBON  BI-SULPHIDE  TREATMENT. 

This  is  a  clear,  colorless  liquid,  which  vaporizes  rapidly 
when  exposed  to  the  air,  and  the  fumes  of  which  are  deadly 
poison  to  nearly  all  insects.  Carbon  bi-sulphide  is  used  for 
destroying  grain  insects,  by  placing  the  liquid  on  top  of  a 
bin  of  grain  and  allowing  the  fumes,  which  are  heavier  than 
air,  to  sink  down  into  the  grain.  In  tight  bins  this  treatment 
is  perfectly  successful.       For  this  and  other  reasons  it  was 
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thought  that  the  liquid  might  be  injected  into  the  soil  around 
trees  infected  with  the  woolly  aphis,  and  thus  prove  to  be  a 
valuable  remedy. 

Carbon  bi-suiphide  has  been  recommended  by  Prof,  J.  M. 
Stedman  of  Missouri  as  an  effective  remedy  for  the  woolly 
aphis,  hence  in  planning  our  experiments  we  hoped  to  seeuro 
satisfactory  results.  The  following  report,  however,  will 
show  how  badly  we  were  mistaken. 

As  carbon  bi-sulphide  is  a  liquid  that  evaporates  rapidly 
in  the  air,  it  was  neeessarj-  to  arrange  to  place  the  liquid  in 
the  soil,  about  the  trees,  in  small  holes  that  could  be  completely 
and  quickly  closed.  For  want  of  a  regular  injector,  such 
as  was  used  by  Prof.  Stedman  in  Missouri,  we  adopted  a  plan 
which  was  cheap  and  simple,  and  ansnered  the  purpose  in 
every  way. 

An  iron  rod  three  feet  long  and  one-half  inch  thick  was 
sharpened  at  one  end  and  used  to  make  holes  4  to  5  inches 
deep.  A  six  inch  piece  of  one-fourth  inch  gas  piping  was 
placed  in  the  hole  and  the  liquid  poured  through  the  pipe  by 
the  aid  of  a  small  funnel.  After  removing  the  pipe  the  hole 
was  closed  by  pressing  the  earth  down  firmly  with  the  heel. 
The  required  amount  of  carbon  bi-sulphide  was  measured  out 
in  a  graduated  glass  tube,  30  ec.  representing  one  fluid  ounce. 
Trees  were  treated  in  various  ways,  using  different  amounts 
per  tree  and  placing  the  liquid  at  various  distances  from  the 
trees.  The  following  is  a  synopsis  of  the  strengths  tested, 
amount  used  per  tree,  and  the  manner  of  applying : 


1    oz.  Carbon  bi-sulphide  c 


sides  15  ins.  from  trunk 


12 


12     " 

and  a  few  other  strengths. 

The  above  figures  will  show  that  the  carbon  bi-sulphide 
was  given  a  thorough  test.       Now  concerning  the  results: 
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Effect  of  CmrboQ  Bi-Siilphid«. 

The  above  tests  were  made  in  1905  at  Morrow  and  in  1906 
at  Cornells.  As  the  result  at  both  places  was  about  the  same 
they  may  as  well  be  stated  together.  It  was  found  that  the 
woolly  aphis  were  killed  over  an  area  of  a  few  inches  around 
where  the  applicatioa  was  made,  but  in  all  instances  where  the 
trees  were  uninjured  the  aphis  were  alive  in  spots  between  the 
holes  in  which  the  liquid  was  applied.  All  the  trees  receiving 
(IS  much  as  2  ounces  oa  three  sides,  at  a  distance  of  twelve 
inches,  were  killed  or  badly  injured.  This  was  the  resalt  of 
treatment  at  Morrow.  At  Cornelia  the  atronge.st  appliea- 
ticn  given  was  1  ounce  on  four  sides  of  each  tree  at  a  distance 
of  18  inches  from  the  trunk.  This  treatment  did  not  injure 
tiie  trees  nor  did  it  kill  all  the  aphis.  Evidently  the  carbon 
bi-sulphide  cannot  be  used  in  Georgia  soils,  in  sufficient  quan- 
tilies  to  kill  the  aphis  without  at  the  same  time  injuring  the 
trees.  We  wish  it  clearly  understood  that  this  substance  will 
kill  woolly  aphis  whenever  the  fumes  of  the  liquid  come  in 
contact  with  the  insects,  but  in  view  of  our  results  we  do  not 
thinks  it  safe  to  recommend  its  use.  There  is  too  much  dan- 
ger of  injury  to  the  trees  and  too  Httle  chance  of  the  treatment 
killing  a  reasonable  number  of  the  aphis. 

Too  much  space  has  been  taken  In  reporting  these  experi- 
ments, but  we  feel  that  the  apple  growers  should  know  what 
work  has  been  done.  We  now  come  to  the  only  experiment 
that  has  proved  to  be  a  direct  and  eflfective  remedy  for  the 
woolly  aphis  as  far  as  our  experience  teaches  us. 

KEROSENE  EMULSION  TREATMENT. 

The  writer  has  always  thought  that  kerosene  emulsion 
might  be  used  successfully  against  the  woolly  aphis.  In 
planning  our  experiment  this  material  was  therefore  given  a 
prominent  place,  and  the  result  proves  the  value  of  the  ex- 
periment. 

kerosene  emulsion  used  in  all  our  experiments  against  the 
woolly  aphis  was  made  by  the  following  formula : 

(    Kerosene 2  gallons 

Whale  Oil  Soap  (any  strong  potash  soap 

may  be  used)  V^  pound 

L   Water 1  gallon 
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Direction  for  preparing. 
Place  a  kettle  containing  one  gallon  of  water  over  a  fire 
and  in  it  dissolve  the  soap.  The  water  should  be  boiling  hot. 
Kemove  this  solution  from  the  fire  and  add  two  gallons  of  kero- 
sene and  agitate  the  mixture  violently  for  about  ten  minutes. 
As  the  kerosene  and  soap  solution  combine  a  smooth,  creamy 
emulsion  will  result,  the  bulk  will  increase  somewhat,  and 
when  properly  emulsified  it  will  remain  without  separating 
for  several  weeks.  The  proper  emulsion  is  most  easily  pre- 
pared by  the  use  of  a  small  force  pump,  equipped  with  a  noz- 
zle having  a  direct  dischai^,  throwing  a  one-eighth  inch 
stream,  and  pumping  the  solution  back  into  itself  with  con- 
siderable force.  After  ten  minutes  pumping  the  emulsion 
should  be  perfect.  The  emulsion  should  always  be  agitated 
for  ten  minutes,  otherwise  the  kerosene  may  separate  and  rise 
after  standing  a  short  time.  Soft  water  should  be  used  for 
making  emulsions,  but  if  such  water  is  not  readily  obtainable, 
hard  water  may  be  used  by  the  addition  of  a  little  lye. 

The  stock  solution  of  emulsion  may  be  diluted  to  the  re- 
quired strength  by  adding  the  following  amounts  of  water ; 
For  10  per  cent,  emulsion  dilute  with  17      gallons  of  water 
For  15  per  cent,  emulsion  dilute  with  10%  gallons  of  water 
For  20  per  cent,  emulsion  dilute  with    7      gallons  of  water 
Emulsion   prepared   in   the  above   manner   was   tested   at 
strengths  as  follows:     10,  15,  20,  30  and  40  per  cent.      Badly 
infested  trees  were  selected  for  the  experiment  both  at  Mor- 
row in  1905  and  at  Cornelia  in  1906.      32  apple  trees  varying 
in  age  from  6  to  12  years,  and  a  row  of  two-year-old  nursery 
stock  were  included  in  this  experiment.      The  trees  were  pre- 
pared for  treatment  in  the  usual  manner.      The  diameter  of 
Ihe  circle  of  earth  removed  from  about  the  trees,  varied  with 
the  size  of  the  trees  and  the  spread  of  the  infested  roots. 

Without  going  into  details  concerning  the  different  tests 
of  kerosene  emulsion  it  may  be  stated  that  all  the  aphis  were 
killed  by  every  application,  from  the  weakest  to  the  strongest, 
wherever  the  emulsion  came  in  contact  with  the  infested  roots. 
lu  all  cases  the  emulsion  was  applied  in  quantity  sufficient  to 
saturate  the  soil  to  a  depth  of  2>^  to  3  inches  in  the  opening, 
after  the  surface  soil  was  removed,  and  immediately  after 
treatment  the  earth  was  replaced  to  the  normal  level.  Later 
examination  showed  that  the  emulsion  soaked  down  to  a  depth 
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of  10  or  12  inches  in  many  cases.  Hence  in  practice  we  do 
nut  believe  it  necessary  to  use  quite  as  large  quantities  as  was 
nsed  in  our  experiments. 

At  Morrow  in  1905  the  treatment  witii  kerosene  emubion 
vas  made  on  June  2nd  and  3rd.  Tbe  examination  of  the 
treated  trees  was  made  July  28th  and  September  12tli,  1905, 
and  again  in  the  spring  of  1906.  None  of  the  trees  showed 
any  sign  of  being  injured  by  the  kerosene.  This  is  remarkable 
considering  the  fact  that  40  per  cent,  emulsion  was  used  on 
7  trees  in  the  orchard  and  on  a  row  75  feet  in  length  of  two- 
year-old  nursery  stock.  The  treatment  of  nursery  trees  may 
be  considered  as  a  particularly  severe  test,  but  no  injury  re- 
salted. 

At  Cornelia  in  1906  the  treatment  with  kerosene  emulsion 
vas  made  March  29th  and  30tb,  and  the  trees  were  examined 
May  12th,  July  11th,  and  October  19th.  Only  two  trees  were 
treated  with  40  per  cent  emulsion  and  one  of  them  died  com- 
pletely, while  the  other  showed  some  sign  of  injury.  The 
trees  treated  with  10,  15,  20,  and  30  per  cent,  emulsion  did 
not  at  any  time  show  signs  of  injury.  All  the  aphis  were 
killed  by  the  emulsion  in  the  circle  where  the  application  was 
made.  Trees  from  which  the  soil  was  removed  to  a  distance 
of  two  feet  on  all  sides,  or  in  other  words,  in  a  circle  of  over 
fonr  feet  in  diameter,  were  in  some  instances  entirely  freed 
from  the  aphis.  On  trees  where  the  earth  was  not  removed 
over  15  inches  on  all  sides,  live  aphis  was  sometimes  found 
outaide  the  circle  receiving  the  application.  These  conditions 
prevailed  on  all  the  trees  treated  with  kerosene  emulsion. 
There  were  no  exceptions.  Wherever  the  kerosene  emulsion 
vas  applied  the  aphis  were  killed. 

Luting  Effe<:t  of  Kerosene  EmuUion. 

It  is  not  enough  to  state  that  the  emulsion  killed  all  the 
aphis.  It  did  more.  The  odor  of  kerosene  remained  in  the 
soil  for  several  months  and  acted  as  a  repellent.  Mr,  Reed 
eiamined  trees  July  11th  which  had  been  treated  with  20  per 
cent,  emulsion  on  March  30th,  or  in  other  words,  Sy^  months 
after  the  application,  and  found  that  the  kerosene  odor  was 
qnite  perceptible  in  the  soil  to  a  depth  of  twelve  inches. 
Evpn  the  10  per  cent,  emulsion  was  sufficient  to  cause  the 
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earth  to  smell  of  kerosene  three  months  after  treatment, 
though  the  odor  wfis  not  as  strong  as  where  the  stronger  emul- 
sion was  applied.  The  same  condition  was  observed  at  Mor- 
row in  1905.  Trees  treated  with  20  per  cent,  emulsion  on 
June  3rd  were  examined  on  September  12th,  and  at  that  time, 
over  three  months  after  treatment,  the  odor  of  kerosene  was 
detected  in  the  soil. 

As  a  repellent  the  kerosene  emulsion  acts  perfectly.  It  is 
true  that  aphis  may  live  outside  the  circle  treated  with  the 
emulsion,  but  as  long  as  the  odor  of  the  kerosene  remains  in 
the  soU  the  young  aphis  wUl  not  work  back  to  the  main  roots 
of  the  trees.  Those  who  are  most  familiar  with  the  work  of 
the  woolly  aphis  will  understand  that  it  is  not  possible,  by  any 
ordinary  treatment,  to  kill  the  aphis  on  roots  several  feet 
from  the  trunk  of  the  trees,  nor  is  that  necessary.  If  kept  off 
the  main  roots  for  a  distance  of  three  feet  on  all  sides,  the 
aphis  will  not  be  able  to  seriously  injure  such  trees.  Where 
the  old  roots  of  badly  infested  trees  have  been  seriously 
damaged  by  woolly  aphis,  if  the  aphis  are  killed,  and  the  trees 
given  good  attention  otherwise,  new  roots  will  form  to  give  the 
trees  new  life. 

Caution  Against  Using  Kerosene  Emulsion  on  Dormant  Trees. 

Our  work  with  kerosene  emulsion  does  not  prove  conclu- 
sively that  it  should  not  be  used  while  trees  are  dormant,  but 
the  result  of  using  40  per  cent,  emulsion  at  Cornelia,  March 
29th,  before  the  trees  had  commenced  to  grow,  would  indicate 
that  the  emulsion  should  not  be  used  on  orchard  trees  while 
they  are  in  a  dormant  condition.  This  opinion  is  strengthened 
by  the  results  obtained  in  Georgia  and  other  states  from  the 
use  of  kerosene  emulsion  on  dormant  peach  treea  We  have  fre- 
quently used  the  emulsion  at  20  and  25  per  cent,  strengths,  in 
stimmer  on  peach  trees  without  injury,  but  the  same  strength 
used  in  winter  has  often  proved  disastrous.  The  reason  for 
this  is  evidently  owing  to  the  fact  that  when  the  trees  are  full 
of  sap  the  kerosene  does  not  penetrate  enough  to  cause  injury. 
Tliis  statement  is  made  to  help  explain  why  we  warn  apple 
growers  against  using  kerosene  emulsion  on  dormant  trees. 
When  kerosene  emulsion  is  used  at  the  strength  recommended 
below  we  do  not  believe  the  trees  would  be  injured  at  any  time 
of  year,  but  in  the  absence  of  definite  information  concerning 


this  point  is  seems  best  to  recommend  kerosene  emulsion  treat- 
ment for  spring  after  the  trees  commence  to  grow,  or  during 
summer,  before  the  last  of  July.  In  apple  orchards  where 
cnltivation  is  not  kept  up  during  summer  the  trees  are  liable  to 
stop  growing  after  July.  Furthermore,  when  recommending 
terosene  emulsion  for  spring  or  early  summer  treatment,  we 
cDnader  the  fact  that  much  damage  from  woolly  aphis  may  be 
prevented  if  the  insects  are  killed  early  in  the  season. 

What  Strength  to  Use  and  How  Much. 

Kerosene  emulsion  at  10  and  15  per  cent,  strength  has 
proved,  in  oar  experiments,  to  kill  all  the  aphis  reached  by 
the  emulsion.  20  and  30  per  cent,  have  not  injured  a  single 
tree.  After  careful  consideration  of  the  subject  we  believe 
it  best  to  recommend  the  use  of  15  per  cent,  emulsion  for  treat- 
ing badly  infested  trees.  The  odor  of  the  kerosene  at  15  per 
cent,  strength  will  extend  farther  away  from  the  circle  of 
application  than  the  10  per  cent,  strength,  and  for  that  reason 
i'.  wiil  in  general  be  found  most  thoroughly  effective. 

Concerning  the  amount  of  emulsion  to  use  the  grower  must 
depend  lately  on  his  own  judgment.  The  amount  should 
rar>'  with  the  size  of  the  trees,  the  degree  of  infestation,  and 
the  spread  of  the  infested  roots.  In  all  cases  it  would  be  best 
to  remove  the  soil  about  15  to  18  inches  on  all  sides  of  the 
trees  to  a  depth  of  2%  to  3  inches,  or  enough  to  partially  ex- 
pose the  infested  roots.  In  a  circle  of  this  size  the  amount  of 
emalsion  necessary  to  saturate  the  soil  3  to  4  inches  deep,  will 
iisnally  be  from  21/2  to  3  gallons.  The  soil  should  be  fairly 
i?  when  the  emulsion  is  applied,  it  the  best  results  are  to  be 
obtained.  Lai^e  trees  having  infested  roots  spreading  out 
3  to  4  feet  on  all  sides  should  be  prepared  tor  treatment  by 
removing  the  soil  in  a  circle  of  not  less  than  5  feet  in  diameter. 
For  this  area  it  will  generally  take  about  5  to  6  gallons  of 
emulsion.  In  all  cases  replace  the  removed  soil  after  the 
Piunlgion  has  been  applied. 

Cost  of  Treatment  With  Kerosene  Emulsion. 
The  cost  of  applying  kerosene  emulsion  will  vary  greatly 
with  the  size  of  the  trees  and  the  amount  necessary  to  use. 
The  individual  may  easily  figure  out  the  cost  tor  himself. 
Apple  trees  from  4  to  10  years  of  age,  if  of  ordinary  size, 
should  he  treated  at  a  cost  of  from  4  to  8  cents  per  tree.    This 
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figare  is  based  on  using  emulsion  at  15  per  cent,  strength.  At 
10  per  cent,  the  cost  would  be  reduced  somewhat.  Compared 
with  tobacco  dust  treatment  the  kerosene  emulsion  is  fully 
^as  cheap,  and  considering  that  the  latter  treatment  may  he 
thoroughly  depended  upon  to  kill  the  aphis,  the  emulsion 
might  well  be  considered  by  far  the  cheapest.  One  applica- 
tion of  either  10  or  15  per  cent,  emulsion  will  be  found  suffi- 
■cient  for  one  year.  We  believe  that  treatment  for  two  years 
in  succession  will  practically  destroy  all  the  aphis  on  ordinary 
sized  trees.  Large  trees  are  naturally  more  difficult  to  treat 
thoroughly,  because  the  aphis  may  be  on  roots  five  or  six  feet 
'distant  from  the  base  of  the  trees.  Of  course  it  ia  impractic- 
-able  to  attempt  to  kill  the  aphis  by  direct  treatment  except 
-over  a  limited  area. 


Nurserymen  should  make  use  of  this  treatment.  Infested 
stock  may  be  treated  in  the  field  where  it  is  growing,  or  the 
4Teea  may  be  taken  up  and  dipped.  Orchardists  who  pur- 
-cbase  stock  will  find  it  worth  their  trouble  to  dip  all  stock 
before  planting.  For  treating  nursery  stock  in  the  rows 
(see  Pig.  2)  we  recommend  usiag  10  per  cent  emulsion.  This 
is  strong  enough,  as  the  roots  of  the  stock  do  not  extead  far 
■and  the  emulsion  will  reach  practically  all  the  aphis.  This 
"treatment  is  easier  than  treatment  of  infested  orchard  trees. 

For  dipping  nursery  stock  we  recommend  the  use  of  15 
per  cent  kerosene  emiUaion.  The  stock  should  be  freed  from 
all  lumps  of  dirt,  and  the  roots  dipped  in  the  emulsion  for  a 
minute  or  two  and  then  spread  out  to  dry  for  a  few  minutes. 
After  trees  are  dipped  they  should  not  be  piled  in  heaps,  on 
account  of  the  danger  of  the  drip  from  the  upper  trees  running 
down  and  accumulating  on  the  ones  below.  If  this  occurred 
the  lower  trees  would  in  reality  receive  a  double,  or  even 
greater  treatment,  which  might  result  in  severe  injury  to  the 
stock. 

Mr.  J.  C.  H.  Sneed,  of  Morrow,  Ga.,  has  practiced  dipping 
nursery  stock  in  20  per  cent,  kerosene  emulsion  without  injury 
to  the  trees.      However,  we  believe  that  15  per  cent,  strength 
.18  equally  effective,  and  of  course  somewhat  cheaper. 
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CAUTION. 

Nurserjinen  and  orchardists  should  be  cautioned  especially 
against  using  improperly  prepared  kerosene  emulsion  for 
dipping  trees.  If  the  kerosene  appears  to  rise  to  the  top  of 
the  bucket,  barrel,  or  whatever  is  used  for  dipping  the  stock, 
the  emulsion  should  be  at  onee  discarded  and  a  fresh  supply 
prepared.  Pure  kerosene  will  injure  almost  any  kind  of  tree, 
and  if  one  attempts  to  dip  nursery  stock  in  emulsion  that 
shows  some  free  kerosene  on  top,  it  is  almost  like  dipping  the 
roots  in  pure  kerosene. 
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THE  APPLE  WOOLLY  APHIS. 

Schizoneura  lanigera.    Hauss. 

General  Deacriptioa  and  Injury. 

This  portion  of  the  bulletin  is  intended  to  give  as  acctirate 
AH  aecoimt  as  possible,  of  the  injury,  habits  and  life  history 
of  the  woolly  aphis.  It  does  not  contain  an  account  of  orig- 
inal research  work,  nor  any  particularly  new  facts  eoncem- 
^E  the  inflect,  but  simply  general  information  which  the  apple 
Slower  should  know.  Without  this  general  knowledge  of  the 
'Qseet  and  its  work  the  reader  might  not  be  able  to  thoroughly 
appreciate  the  value  of  the  experimental  work  to  which  the 
^t  part  of  this  bulletin  is  devoted. 

^e  woolly  aphis  belongs  to  the  same  fiLmily  of  insects  as 
"*  plant  lice  which  infest  the  buds  and  leaves  of  the  apple 
"Uring  spring  and  early  summer  (for  description  of  leaf 
aphis  see  page  41),  and  differs  greatly  from  the  latter  in  ap- 
pearance by  secreting  a  white  cottony  substance  from  its  ab- 
domen, and  infests  principally  the  roots  of  the  apple  trees, 
"nere  is  an  aerial  form  of  woolly  aphis  which  appears  in 
summer  on  the  trunk,  limbs,  or  branches,  occurring  usually  in 
'ounds  made  by  pruning,  or  in  bruised  places  on  the  bark, 
'^^ry  apple  grower  has  probably  seen  small  cottony  masses, 
**Detimes  only  the  size  of  a  dime,  but  often  extending  for 
•fveral  inches  along  a  crack  in  the  bark,  or  in  the  wound  made 
"J  cutting  off  a  limb.  If  he  had  examined  these  masses  he 
''ttld  in  all  probability,  have  found  underneath  numbers  of 
'*'*BiBb  colored  insects  of  various  sizes,  but  none  larger  than 
*  pin-head.  If  the  fruit-grower  has  seen  these  things  he 
r*  *een  the  aerial  form  of  the  woolly  aphis.  (See  Fig.  3.) 
"fi  damage  caused  by  this  form  is  little  more  than  a  killing 
***e  bark  at  the  point  of  attack. 

In  addition  to  the  aerial  form,  there  is  a  root  infesting 
.  ^**  of  woolly  aphis,  which  occurs  on  the  roots,  and  by  feed- 
^   thereon  cause  abnormal  swellings  or  galls  that  may  get 
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to  be  the  size  of  the  galls  shown  in  Figs,  5  and  8.  If  the 
grower  has  examined  the  roots  of  trees  infested  by  the  woolly 
aphis  he. has  seen  the  galls  and  also  the  insects  causing  them. 
The  whitish  cottony  secretions  of  the  insects  are  not  as  pro- 
nounced on  the  roots  as  on  the  branches,  but  this  covering  is 
always  present  to  a  greater  or  less  extent  On  young  trees, 
and  consequently  young  roofs,  the  galls  are  often  small,  and 
may  appear  very  much  like  Fig.  4.  If  the  reader  will  glance 
again  at  Fig.  8  he  will  notice  a  mass  of  young  fibrous  roots 
growing  out  from  near  the  crown  of  the  tree.  This  is  the 
characteristic  appearance  of  the  roots  of  a  badly  infested 
apple  tree.  The  presence  of  young  fibrous  roots  indicates 
that  the  tree  is  attempting  to  establish  a  new  root  system  to- 
replace  the  ones  injured  by  the  woolly  aphis.  When  trees  ar& 
infested  these  new  root*  may  be  attacked  almost  as  soon  as 
they  appear,  making  it  necessary  for  the  tree  to  throw  out 
more  roots.  Hence  it  is  not  uncommon  to  find  a  mass  of 
small,  mostly  dead  roots,  at  the  base  of  main  roots  which  have 
been  badly  damaged  by  the  attack  of  the  woolly  aphis. 

From  this  general  description,  the  reader  should  be  able  to- 
examine  apple  trees  and  judge  whether  or  not  they  are  in- 
fested with  woolly  aphis. 

Origin  and  Diitribution. 

Concerning  the  original  home  of  the  woolly  aphis  scientists- 
hold  different  opinions.  The  insect  is  widely  distributed 
throughout  the  world.  In  Europe  this  species  causes  galls 
on  limbs  and  branches,  sometimes  so  serious  as  to  kill  trees, 
but  in  this  country  the  greatest  injury  occurs  on  the  roots. 
The  woolly  aphis  occurs  in  Europe  where  it  is  called  "Ameri- 
can blight"  on  account  of  its  being  supposed  that  the  insect 
was  introduced  there  on  nursery  stock  from  America.  Some 
writers  claim  that  the  insect  is  a  native  of  Europe.  It  mat- 
ters not,  however,  for  the  purpose  of  this  bulletin,  where  the 
insect  originated.  All  we  need  to  know  is  its  life  history  and 
habits  and  how  to  destroy  it. 

In  Northern  United  States  the  woolly  aphis  is  quite  serious. 
in  its  aerial  form,  while  the  root  form  does  not  cause  such 
great  injury.  In  the  Southern  States,  however,  the  condi- 
tions are  reversed.  The  root  inhabiting  form  is  the  one  we 
have  to  fear.  In  Georgia  the  woolly  aphis  may  be  found  ia. 
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FIG.  3.— Woolly  AphiB. 
Aeckl  form,  natural  aize. 
FIGS.  3  »nd  4  —(From 
Bui.  ^,    Vir.   Crop  Pest         FIG.  4.— Woolly  Aphis.    Root  infesting  form 
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nearly  every   apple  orchard,  and  in  most  of  the  nurseries 
where  apple  trees  are  grown. 

Descripdon  of  the  Various  Forms. 

The  woolly  aphis  occurring  on  the  roots,  frequently  called 
"the  apple  root  louse"  and  the  ones  known  as  the  "aerial" 
form  do  not  differ  greatly  in  appearance.  In  reality  they 
are  of  the  same  species.  The  iDdividual  insects  are  reddish 
brown  in  color,  and  vary  in  size  according  to  their  age.  Fall 
grown  individuals  are  about  the  size  of  a  lai^  pin-head.  The 
young,  which  may  always  be  found  in  colonies  during  sum- 
mer, are  very  small.  Any  one  wishing  to  get  a  good  idea 
of  the  true  appearance  of  the  insects  should  take  a  ma^ifying 
glass  and  break  into  one  of  the  cottony  masses,  either  on  the 
branches  or  on  the  roots.  Most  of  the  insects  will  then  appear 
like  Fig.  7c,  or  like  the  winged  individual  in  Pig,  6.  It  will 
be  observed  that  the  cottony  substance  is  secreted  from  the 
abdomen  of  the  insects,  and  serves  only  as  a  protection.  Its 
white  appearance  is  a  good  guide  to  the  location  of  the  insects, 
particularly  of  the  aerial  form.  In  fact,  the  writer  believes 
that  the  aerial  form  in  Geoi^a  is  a  benefit,  rather  than  other- 
wise, on  account  of  serving  to  show  that  the  roots  of  the  tree 
are  probably  also  infested.  Colonies  of  woolly  aphis  may 
occur  on  trees,  of  which  the  roots  are  not  affected,  but  this  is 
seldom  true. 

We  should  now  understand  the  relation  of  the  two  main 
forms  of  wooUy  aphis,  namely,  "root  form"  and  "aerial 
form,"  and  in  the  next  para^aph  the  migratory  and  non- 
sexual forms  will  be  mentioned. 

Life  History. 

To  give  a  fair  idea  of  the  history-  of  the  life  of  a  colony  of 
aphis  for  one  year  let  us  begin  with  the  form  occurring  on 
'the  roots  in  mid-summer.  At  this  season  most  of  the  indi- 
viduals are  wingless,  agamic  females,  capable  of  giving  birth 
to  living  young  at  the  rate  of  2  to  20  per  day,  according  to 
Alwood.*  These  females  are  non-sexual,  and  their  offspring 
develop  into  wingless,  non-sexual  (agamic)  females.  This 
form  is  most  abundant  during  the  summer.  Late  in  the  sea- 
son— we  do  not  know  the  exact  date^a  few  winged  agamic 
females  are  produced,  and  are  known  as  the  migratory  form. 


"Vir.  Crop  Peat  Com.  Bui.  No.  45 
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Some  of  them  migrate  to  the  limbs  of  the  tree  on  whose  roots 
they  were  bom,  or  to  other  trees  in  the  neighborhood,  and 
there  start  new  colonies.  These  winged  forms  also  give  birth 
to  living  young,  but  unlike  the  young  from  the  wingless  form, 
these  are  true  males  and  females.  Each  true  female  insect 
develops  one  solitary  egg,  which  is  nearly  the  size  of  the  insect 
ilEelf.  According  to  Prof.  Sfedman*  of  Missouri,  these  eggs 
may  be  found  in  crevices  of  the  bark  during  winter.  Prof. 
Alwood,  of  Vii^nia,  has  succeeded  in  securing  the  eggs  in 
the  laboratory  in  breeding  jars,  but  he  states  that  careful 
search  has  not  revealed  them  among  the  old  colonies.  We> 
do  not  know  from  observation  that  the  e^s  are  developed  in 
Georgia,  but  it  is  highly  probable  that  they  do  occur. 

The  wingless  agamic  females  persist  throughout  the  year 
in  this  climate.  By  digging  down  to  the  infested  roots  live 
aphis  may  be  found  any  month  of  the  year.  It  is  probable 
that  the  insects  hibernate,  that  is,  they  are  not  active  during 
a  part  of  the  winter,  but  they  commence  to  work  early  in 
spring,  and  continue  active  well  into  the  fall  months 

The  reader  will  now  understand  the  way  new  colonics  are 
started.  Early  in  spring  the  eg^  develop  into  wingless 
agamic  females  similar  to  the  ones  found  in  the  colony  with 
which  we  supposedly  started  the  year  previous.  Young  are 
brought  forth  alive,  as  before,  the  colonies  increase  during 
the  summer,  and  later  more  winged  females  are  developed  for 
tlie  perpetuation  of  the  species. 

A  single  agamic  female  may  give  birth  to  over  100  young 
in  a  period  of  two  weeks  or  more  before  death.  As  the  colo- 
nies continue  to  produce  young  all  during  the  summer  months 
it  is  not  surprising  to  find  how  rapidly  the  numbers  of  aphis 
may  increase.  In  experimenting  with  remedies  we  found 
that  it  was  necessarj-  to  kill  practically  all  the  insects  in  spring, 
or  else  the  few  remaining  would  increase  to  injurious  numbers 
before  the  end  of  the  season.  By  using  a  preparation  like 
kerosene  emulsion  which  not  only  kills  the  insects  present  at 
the  time  but  acts  as  a  repellent  for  several  months,  we  have  a 
remedy  that  is  very  nearly  perfect. 
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"'  ^ — Woolly  aphis  [ScAigoneura  taitigera).  a.  Agamic  female  ;  6,  larval 
louse ;  C,  popa ;  d,  winded  female  with  antenna  enlarged  above  ; 
all  greadj  enlarged  anif  with  waxy  excretion  removed.  (Marlatt, 
Circ  No.  30,  sec  s.,  Div.  of  But.,  U.  S.  Dept.  of  Agr.) 
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FIG.  7.— Woolly  aphis  {Schizoneura  lanigera). 


How  Galla  are  Produced. 

Like  all  plant  lice  the  woolly  aphis  feed  by  means  of  pierc- 
ing and  sucking  beaks.  Their  food  therefore  consists  entirely 
of  the  juices  of  the  plant.  The  prtaence  of  woolly  aphis  on 
the  roots  or  wherever  they  may  happen  to  feed  always  has 
the  effect  of  producing  galls  as  shown  in  Figs,  4,  5  and  8. 
The  galls  produced  by  the  aerial  form  are  not  often,  in  this 
State,  serious  enough  to  injure  the  trees.  Wherever  the  in- 
sects feed  galls  of  greater  or  less  size  are  produced,  but  it  is 
the  galls  formed  on  the  roots  with  which  Georgia  apple  grow- 
ers are  mainly  concerned. 

The  presence  of  great  numbers  of  woolly  aphis  on  the  roots 
will  always  result  in  galls  of  considerable  size.  These  galls 
are  really  an  abnormal  growth  of  the  tissue  of  the  roots,  caused 
probably  by  some  poison  injected  into  the  tissue  by  the  insects. 
As  the  galls  increase  in  size  and  numbers  the  injured  roots 
soon  commence  to  decay,  and  their  destruction  is  no  doubt 
hastened  by  the  entrance  of  fungi  and  bacteria.  As  the  roots 
die  the  aphis  die  or  move  to  other  roots  so  that  when  looking, 
for  the  first  time,  for  signs  of  woolly  aphis,  one  might  find 
trees  that  have  been  injured,  but  the  aphis  all  gone  from  the 
affected  roots.  This  fact,  however,  should  not  lead  one  to 
arrive  at  an  erroneous  conclusion  regarding  the  cause  of  the 
injury.  If  further  search  were  made  live  aphis  would 
probably  be  found  on  the  live  roots,  if  there  were  any  such  on 
the  trees.  It  is  the  rotting  and  destruction  of  the  affected 
roots  that  make  the  damage  from  woolly  aphis  attack  so  dis- 
astrous, for  a.s  fast  as  roots  are  killed  by  the  insects  new  roots 
will  be  formed,  as  long  as  the  tree  retains  sufficient  life.  This 
continual  drain  on  the  vitality  of  the  tree  soon  results  in  a 
sickly,  dwarfed  growth  as  mentioned  in  the  next  paragraph. 

Appearance  of  Infested  Trees. 

Apple  trees  having  the  roots  infested  with  woolly  aphis 
may  often  be  detected  by  the  outward  appearance  of  the  trees 
without  ever  examining  the  roofs.  Badly  infested  trees  usu- 
ally have  a  sickly  appearance,  indicated  by  a  yellowish  foliage, 
a  scarcity  of  leaves,  and  often  by  a  dwarfed  growth.  When 
trees  have  been  infested  for  two  or  three  years,  or  longer,  the 
roots  are  often  so  badly  damaged  by  the  attacks  of  the  aphis 
that  the  trees  may  be  easily  pushed  over.       In  fact,  infested 
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FIG.  8.— W00II7  Aphis  GalU  ou  ten-year-old  apple  tree. 
FibrouB  Root|f    [From  fiSoio). 
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trees  are  sometimes  blown  over  by  high  winds,  on  account  of 
having  the  main  roots  Tceakened,  or  entirely  destroyed.  It 
is  not  uncommon  to  find  apple  trees  dying  and  when  pulled 
out  the  roots  found  to  be  completely  decayed.  Frequently 
such  trees  have  been  injured  by  the  woolly  aphis  without  the 
owner  suspectiug  the  cause  of  the  injury. 

As  mentioned  above,  the  aerial  form  of  woolly  aphis  occur- 
ring on  the  branches  is  easily  detected  and  may  generally  be 
taken  as  an  indication  that  the  roots  are  infested.  Such  trees 
should  be  carefully  examined  at  the  roots  and  if  aphis  are  dis- 
covered apply  the  remedy  as  mentioned  in  another  portion  of 
this  bulletin. 

DESTRUCTION  OF  AERIAL  FORM  OF  WOOLLY  APHIS. 

The  small  masses  of  woolly  aphis  occurring  on  the  trunk 
and  limbs  may  be  killed  by  kerosene  emulsion  (see  directions 
for  making  on  page  23)  or  by  the  use  of  tobacco  decoction 
(see  page  19),  Where  only  a  few  aphis  are  present  we 
advise  using  the  tobacco  decoction.  It  may  be  applied  by 
using  a  cloth  or  brush,  or  with  a  spray  pump.  The  masses 
of  aphis  must  be  thoroughly  saturated  in  order  to  penetrate 
the  woolly  covering,  otherwise  the  insects  beneath  will  not  be 
killed. 
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THE  GREEN  APPLE  LEAF  APHIS  IN  GEORGIA. 


Aphis  pomi — DeGe«r. 


INTRODUCTION. 

Everj'  apple  grower  should  become  acquainted  with  this 
insect  which  feeds  on  the  leaves  during  spring  and  early  sum- 
mer, causing  them  to  curl,  blacken  and  die.  It  is  true  that 
the  aphis  first  appear  as  the  buds  are  opening,  but  unless  the 
grower  is  thoroughly  familiar  with  the  insect  he  will  over- 
look their  presence  until  the  leaves  commence  to  curl  from 
their  attack.  The  first  prominent  indication  of  the  presence 
of  leaf  aphis  is  the  curled  leaves,  which  soon  blacken,  wither 
and  die.  Young  apple  orchards  and  apple  nursery  stock  are 
yearly  damaged  by  this  insect,  resulting  in  a  dwarfed,  stunted, 
deformed  growth,  and  occasionally  in  the  death  of  the  infested 
trees.  Young  orchard  trees  and  nursery  stock  suffer  most 
severely,  but  old  apple  trees  are  also  attacked. 

Green  apple  aphis  when  present  usually  occur  in  great 
nmnbrs  on  the  terminal  twigs.  Fig.  10  does  not  give  an 
iJlnatration  of  an  extreme  ease.  The  aphis  are  often  found 
in  even  greater  abundance  on  a  single  twig.  Aphis  attack 
as  stated,  results  in  curled  and  blackened  leaves,  the  curling 
being  due  mainly  to  the  fact  that  the  insects  suck  the  sap  from 
the  under  surface  only,  and  the  blackened  appearance  due  to 
the  development  of  a  sooty  fungus,  which  thrives  on  the  honey 
dew  secreted  by  the  aphis.  The  leaves  curl  for  the  same  rea- 
son that  paper  wet  on  one  side  only  will  curl.  The  curling 
is  due  to  the  expansion  of  the  surface  containing  the  most 
moisture,  for  example,  wet  paper  curls  toward  the  dry  sur- 
face, and  in  like  manner  the  leaves  curl  toward  the  side  from 
which  the  sap  is  extracted  by  the  aphis.  This  characteristic 
effect  of  aphis  attack,  causing  the  leaves  to  curl  downward 
or  toward  the  under  side,  has  an  important  bearing  on  the 
matter  of  remedies.  It  is  evident  that  any  remedy  in  the 
form  of  spray,  would  be  most  efficient  when  applied  before 
the  leaves  curl  badly,  otherwise  it  would  be  almost  impossible 
to  make  the  spray  reach  all  the  insects. 
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It  seems  almost  unnecessary  to  state  that  remedies  must 
be  ^plied  in  the  form  of  contact  poisons,  for  the  insects  do 
not  devour  any  portion  of  the  tissue  of  the  leaves;  hence  they 
cannot  be  fought  with  a  poison  lilie  Paris  green  that  must  be 
taken  in  with  the  food. 

In  the  following  paragraphs  will  be  given  a  brief  descrip- 
tion and  life  history  of  the  apple  leaf  aphis.  Following  that 
the  matter  of  remedies  is  discussed. 

Concerning  Different  Species. 

As  this  bulletin  is  prepared  mainly  for  the  practical  apple 
grower,  the  matter  of  related  species,  that  may  occur  at  times 
in  Georgia,  will  not  be  discussed  at  length.  Also  owing  to 
the  fact  that  the  writer  has  not  been  able  to  make  a  study  of 
the  life  history  of  the  apple  leaf  aphis  in  Georgia,  the  reader 
is  asked  to  remember  that  the  description  and  remarks  on  life 
history,  may  not  be  in  all  respects,  absolutely  correct.  They  - 
will  serve,  however,  to  give  the  reader  a  fairly  complete  idea 
of  the  habits  and  appearance  of  the  common  apple  aphis. 

Probably  two  or  three,  or  more,  species  of  plant  lice  occur 
on  apple  trees  in  this  State.  As  it  is  impossible  in  a  brief 
space  to  mention  all  of  them,  a  description  will  be  given  of  the 
species  now  known  as  Aphis  pemi,  which  has  often  been  con- 
fused with  other  species.  The  following  description  and  life 
history  notes  are  based  on  the  work  of  Dr.  John  B.  Smith," 
of  New  Jersey,  who  has  made  a  careful  study  of  this  insect. 

Description,  Life  History  and  Habits. 

Winter  Egg  Stage.  The  green  apple  aphis  passes  the  win- 
ter in  the  egg  stage,  these  eggs  being  deposited  by  the  last 
generation.  The  eggs  may  be  found  on  the  terminal  branches 
sometimes  on  the  smooth  bark,  but  more  often  around  the  base 
of  lateral  shoots  or  buds.  They  appear  as  small  black,  shiny, 
ovEd  shaped  objects,  resembling  those  in  Fig.  9.  Eggs  are 
usually  deposited  in  greater  numbers  than  the  illustration 
would  indicate.  Eggs  were  discovered  November  22,  1904, 
among  a  colony  of  adult  aphis  on  a  tree  near  Atlanta.  This 
is  probably  about  the  usual  time  for  egg  deposition. 

First  Spring  Generation.  "When  tiie  buds  are  bursting 
in  spring  the  winter  eggs  hatch  into  minute  lice.      "When  bom 
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PIG.  9,— Wnter  Egg*  of  Green  Apple  Aphis.     (After  Dr.  W.  E.  Britton, 
3rd  Report  of  Stmte  Ent.  of  Conn.,  1903). 
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the  lice  are  provided  with  sis  large,  fleshy  legs,  rather  awk- 
ward to  manage,  stout  antennae  or  feelers,  a  piercing  beak 
and  small  eyes.  Thej-  ronimenee  at  onee  to  feed  on  the  open- 
ing buds.  On  llareh  16,  1904,  two  aphis  were  found  among 
a  great  number  of  eggs  on  a  tree  at  Tulip,  Ga.  Although 
this  is  the  only  authentic  record  we  have,  it  may  prove  to  be 
about  the  average  time  for  the  eggs  to  hatch  in  spring.  The 
exact  time  will  vary  with  the  seasons,  whether  early  or  late. 

It  should  be  stated  here  that  aphis  feed  entirely  on  the 
plant  juices  which  they  pump  up  through  their  sucking  beak. 
It  has  often  been  ohsened  that  plant  lice  take  great  quantities 
of  food,  nuieh  more  in  fact  than  they  can  assimilate.  The 
result  is  that  drops  of  liquid  are  constantly  coming  from  their 
bodies,  either  through  their  honey  tubes,  of  which  there  are 
two  on  the  upper  posterior  end  of  the  abdomen,  or  through 
the  anal  opening.  This  liquid  is  greatly  loved  by  anta,  which 
are  nearly  always  found  running  over  the  aphis  colonies.  It 
is  a  great  mistake  to  think  that  ants  feed  on  the  aphis.  In- 
stead they  feed  on  the  honey  dew  secreted  by  the  aphis,  and 
ants  never  injure  the  insects.  In  fact,  certain  species  of 
aphis  are  dependent  on  ants,  which  have  been  known  to  take 
care  of  the  eggs,  placing  them  in  a  protected  place  during 
winter,  and  also  to  carry  the  aphis  to  favorable  feeding 
grounds. 

This  honey  dew  is  also  responsible  for  the  black,  sooty  fun- 
fj;us  growth  which  is  nearly  always  very  noticeable  when  aphis 
lire  present.  The  fungus  thrives  on  the  honey  dew  and  when 
abundant  it  helps  to  clog  the  breathing  pores  of  the  leaves,  re- 
sulting in  their  turning  brown,  withering,  and  dying.  This 
sooty  fungus  may  be  quite  injurious  on  leaves  not  actually  in- 
fested by  aphis,  because  of  the  honey  dew  from  colonies  of 
aphis  dropping  in  abundance  on  the  foliage  beneath. 

Returning  to  the  aphis  hatching  from  the  eggs:  We  now 
find  them  increasing  rapidly  in  size.  Each  stage  of  growth 
is  marked  by  a  molt,  that  is,  the  skin  is  shed.  This  molting 
occurs  five  times  in  the  fifteen  days  before  the  inseeta  reach 
maturity.  All  the  individuals  of  the  "egg  generation"  are 
palled  "stem  mothers"  and  each  one  is  capable  of  giving  birth 
to  living  young  for  a  few  days,  at  the  rate  of  8  or  10  a  day. 
The  "stem  mothers"  are  about  one-twelfth  inch  in  length, 
bright  green  in  color,  and  somewhat  pear  shaped.  None  of 
Ihese  aphis  show  sinns  of  developing  wings,  and  none  are  true 
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males  or  females.  Iii  reality  they  are  non-sexual,  "agamic" 
females,  producing  living  young  by  parthenogenesis,  that  is, 
nithont  union  with  the  male  sex. 

Second   Generation.    At    fifteen    days   of   age    the    stem 
mothers  give  birth  to  young  of  the  second  generation.      And 
Dow  ihe  development  is  quite  different.     As  before  there  are 
five  moits,  but  these  occur  at  shorter  intervals  and  the  aphis 
of  the  second  generation  become  adult  in  8  or  9  days.      It  is 
also  noted  that  after  the  third  molt  the  individuals  begin  to 
differ  in  appearance.       About  three-fourths  show  indication 
0/  the  development  of  wings.      At  the  fourth  molt  the  wing 
pads  are  well  developed  and  at  the  fifth  and  last  molt  the 
adults  appear  with  a  pair  of  well  developed  wings.      The  re- 
maining one-fourth    develop   wingless,   much    like   the   stem 
mother.      The  winged  form  is  slightly  smaller  than  the  parent, 
but  the  wings  expand  nearly  one-fourth  inch.       These  indi- 
viduals are  also  green  in  color,  but  appear  darker,  almost  black. 
We  now  have  what  we  may  call  Ihe  migratory  form. 
The  winged  individuals  fly  to  other  trees,  or  to  other  limbs 
of  the  tree  on  which  they  were  born,  and  there  start  new 
colonies.      Young  are  brought  forth  alive  by  non-sexual,  aga- 
mic, reproduction  as  before.      Thus  we  see  how  colonies  may 
appear  in  several   places  in  an  orchard,   apparently  simul- 
taneously. 

The  wingless  adults  o£  the  second  generation  remain  in 
the  original  colony  and  commence  to  produce  young,  of  which 
less  than  one-half  develop  wings  and  when  adult  migrate  to 
start  new  colonies. 

Third  Generation.  We  understand  now  that  we  have 
adults,  both  winged  and  wingless,  of  the  second  generation, 
and  their  young  will  constitute  the  third.  Dr.  Smith 
states  that  the  young  of  the  winged  forms  never  develop 
wings,  but  mature  wingless,  and  that  all  of  the  broods  through- 
out the  summer  thereafter  are  wingless.  As  mentioned  above, 
about  one-half  of  the  young  of  the  second  generation  of  wing- 
less adults  develop  wings  and  migrate.  By  this  time  the  orig- 
mal  colonies,  if  not  disturbed,  will  have  become  very  numer- 
al's, and  their  damage  to  the  foliage  will  be  quite  apparent. 
Swceeding  Generations.  After  the  winged  adults  of  the 
""^  generation,  it  is  not  believed  that  any  more  winged 
fonns  appear.  During  the  summer  the  aphis  continue  to  re- 
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produce  parthenogenetically  through  ten  or  more  generations. 
As  each  agamic  female  gives  birth  to  at  least  forty  young,  and 
each  one  bom  is  capable  after  nine  days,  of  producing  the 
same  number,  it  is  not  surprising  to  note  the  rapid  increase 
of  the  insects. 

Last  Generation.  The  last  of  the  season's  generations  de- 
velop into  true  males  and  females.  After  mating  the  females 
deposit  fertilized  eggs  which  remain  on  the  trees  during  win- 
ter, and  hatch  and  develop  into  "stem  mothers"  the  folloning 
spring. 

REMEDIAL  MEASURES. 

Now  that  it  is  understood  how  the  aphis  develop  and  in- 
crease during  stmimer,  the  reader  will  be  in  a  petition  to 
judge  about  when  remedies  should  be  applied.  -  It  is  useless 
to  attempt  to  use  arsenical  poisons,  hence  the  only  chance  of 
killing  the  insects  by  spraying  is  to  use  some  solution  that 
will  kill  by  contast,  or  fumigation  with  some  poisonous  gas. 
For  orchard  trees  the  latter  is  impossible.  Contact  poisons,  such 
as  kerosene  emulsion,  wbai»  oil  soap  solution,  tobacco  decoc- 
tion, etc.,  will  be  found  effective  if  the  insects  are  actually 
touched  by  the  mixture.  All  insects  breathe  through  pores 
in  the  body  wall,  so  that  if  these  pores  can  be  closed  the  in- 
sects will  die  from  suffocation.  Kerosene  acts  in  this  way. 
Tobacco  and  whale  oil  soap  solutions  tend  to  suffocate,  but 
tliey  also  kill  by  their  direct  caustic  action  on  the  soft  bodies 
of  the  insects.  In  practice  in  Oeorga  it  has  been  found  that 
tobacco  decoction  is  more  efficient  than  kerosene  emiUsion  even 
when  the  latter  is  used  at  15  and  20  per  cent.  This  may  be 
due  largely  to  the  fact  that  the  fine  hairs  on  the  apple  leaves 
tend  to  keep  the  mixture  from  the  bodies  of  the  insects.  And 
here  we  find  an  argument  for  recommending  spraying  just  as 
the  buds  are  opening.  At  that  time  the  insects  are  not  pro- 
tected, either  by  the  curled  leaves,  or  the  plant  hairs. 

Referring  to  the  life  history  again  we  find  that  it  requires 
fifteen  days  for  the  first  generation  to  mature,  and  at  least 
nine  days  more  before  the  first  winged  adults  appear.  Hence 
after  the  e^s  hatch  in  spring  the  apple  grower  has  about 
twenty-four  days  to  kill  the  aphis  and  still  prevent  the  winged 
forms  from  flying  to  other  trees  to  establish  new  colonies.  In 
other  words,  if  the  aphis  are  killed  entirely,  within  twenty- 
four  days  after  the  first  eggs  hatch,  spread  of  the  species  will 
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bo  entirely  prevented.  In  practice  it  will  be  found  almost 
impossible  to  exterminate  the  apple  leaf  aphis.  Some  few 
individuals  will  escape  tbe  most  thorough  spraying.  But  if 
the  apple  grower  will  spray  twice  in  succession,  first  about  ten 
or  twelve  days  after  the  ^gs  hatch  and  again  five  or  six  days 
later,  the  aphis  will  be  so  reduced  in  numbers  as  to  be  pre- 
vented from  causing  much  injury. 

Tobacco  Decoction. 

Tobacco  stems,  or  fresh  tobacco  dust 3  pounds 

Water 5  gallons 

Boiled  together  for  at  least 2  hours 

The  above  is  the  formula  we  recommend,  though  we 
understand  that  some  apple  growers  have  used  only  2  pounds 
of  stems  to  five  gallons  of  water.  Mr.  H.  R,  Staigbt,  of 
Pemorest,  an  enterprising  apple  grower,  has  had  success  with 
the  latter  strength.  The  tobacco  decoction  may  be  used 
^vitbout  injury  to  trees.  Young  trees  or  nursery  stock  may 
be  treated  by  bending  the  tops  over  and  dipping  them  in  a 
bucket  of  the  decoction.      Larger  trees  must  be  sprayed. 

Keroaeae  EmulBion. 

This  is  made  according  to  the  directions  given  on  page  23 
and  may  he  applied  at  15  per  cent,  strength.  Undoubtedly 
this  emulsion  will  kill  all  the  aphis  that  it  touches,  but  in  prac- 
tice it  has  not  proved  as  successful  as  the  tobacco  decoction. 
It  will  be  found  more  useful  for  destroying  aphis  on  the 
opening  buds,  when  the  plant  hairs  do  not  prevent  its  reach- 
ing the  insects,  than  later  when  the  leaves  are  developed. 

Soap  Solution. 

Any  strong  potash  soap  is  quite  effective  when  used  at  the 
rate  of  1  pound  to  3  gallons  of  water,  and  applied  the  same 
as  tobacco  decoction.  A  tobacco  potash  whale  oil  soap,  now 
sold  by  James  Good,  939  North  Front  St.,  Phila.,  Pa,,  has 
proved  to  be  quite  effective  in  work  done  by  Dr.  Smith  of 
New  Jersey,  "Takanap,"  a  soft  naphtha  soap,  manufactured  _ 
by  Thayer-Hovey  Soap  Co.,  Darby,  Pa,,  has  been  recommended 
as  a  remedy  for  plant  lice,  and  may  be  worth  testing.  Strong 
home-made  potash  or  lye  soap,  if  used  persistently,  will  prove 
to  kill  the  apple  leaf  aphis  wherever  they  are  reached  by  the 
spray, 
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WHEN  AND  HOW  OFTEN  TO  SPftAY. 

Apple  growers  will  have  to  judge  by  the  opening  bnds  or 
by  the  appeamace  of  the  insects  themselves,  just  when  the 
(-•rst  spray  for  aphis  should  be  applied.  If  the  grower  will 
learn  to  discover  the  eggs  during  winter,  and  watch  in  spring 
for  the  first  young,  the  proper  time  may  be  ascertained. 
Needless  to  say  the  first  spraying  should  be  done  within  a  few 
days  after  all  the  eggs  hatch.  On  March  16,  1904,  at  Tulip, 
Git.,  the  writer  found  two  aphis  among  a  number  of  unhatched 
epgs.  This  date  may  be  taken  as  an  indication  of  the  average 
date  of  hatching,  but  the  exact  date  will  varj'  in  different 
seasons. 

Winter  spraying  to  destroy  the  eggs  has  not  proved  suc- 
cessful. Thorough  fumigation  of  nurserj-  stock  with  hydro- 
cyanic acid  gas  will  usually  kill  the  eggs  that  may  be  on  the 
trees  when  fumigated.  For  orchard  trees  it  is  not  practicable 
to  attempt  to  kill  the  eggs  unless  the  twigs  bearing  the  eggs 
are  cut  off  and  burned. 

The  first  spraying  after  the  eggs  hatch  should  be  followed 
by  a  second  application  five  or  six  days  later,  unless  examina- 
tion shows  that  all  the  aphis  have  been  killed  by  the  first 
treatment. 

When  migratory  colonies  appear  in  the  orchard  or  nursery 
during  summer,  the  trees  should  be  sprayed  with  tobacco  de- 
coction, or  one  of  the  remedies  mentioned  above.  It  the  trees 
are  overlooked  until  the  leaves  have  become  curled  from  the 
work  of  the  aphis,  it  may  sometimes  be  necessary  to  pull  off 
the  worst  infested  leaves  by  hand  and  spray  those  remaining. 
Vsualty  it  will  be  best  to  spray  a  second  time,  five  or  six  days 
Ir.fer.  Remember  that  the  spray  must  come  in  contact  with 
the  insects,  and  if  the  curled  leaves  prevent  this  they  should 
he  removed  by  hand.  If  apple  growers  will  learn  to  fight  the 
apple  leaf  aphis  intelligently,  much  injury  may  be  prevented. 
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INTRODUCTION. 

The  fungous  disease  of  cotton  known  as  Anthracnose,  was 
so  prevalent  and  widely  distributed  over  the  State  during  the 
summer  of  1906  and  did  so  much  damage,  that  we  deem  it  adr 
visable  to  issue  at  this  time  this  bulletin  describing  the  disease 
and  giving  suggested  methods  of  combating  the  same.  From 
a  study  of  the  illustrations  and  the  written  description  it  is  hoped 
that  the  cotton  planters  may  be  able  to  recognize  the  disease 
should  it  occur  in  their  cotton  fields  this  year  or  during  seasons 
in  the  future.  We  found  during  the  summer  of  1906  that  many 
planters  mistook  the  cotton  anthracnose  for  the  work  of  some 
dreadful  cotton  insect,  and  became  greatly  alarmed,  fearing 
that  the  cotton  boll  weevil  occurred  in  their  fields.  Hence  in 
the  following  pages  the  author  has  tried  to  describe  the  cotton 
aothracnose,  and  also  the  work  done  by  some  sucking  insects, 
so  that  the  planter  may  be  able  to  tell  which  of  these  pests  he 
has  to  contend  with  and  govern  his  farming  accordingly. 

While  it  may  be  too  late  now  to  save  this  season's  crop — 
1907 — from  attack  and  subsequent  loss  by  the  disease,  the 
planter,  by  preparing  now  to  select  seed  may  be  able  to  largely 
prevent  or  lessen  the  loss  from  this  disease  next  season.  Prom 
the  time  the  cotton  begins  blooming  to  the  end  of  the  season 
will  be  a  good  time  to  make  selection  of  plants  from  which  to 
save  seed  for  planting  next  season.  This  phase  of  the  disease 
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is  discussed  more  fully  under  remedies,  for  which  consult  page 
59. 

Those  who  have  a  number  of  varieties  of  cotton  planted 
Bhould  make  careful  observations  during  the  summer  to  see  if 
there  h  any  variety  that  is  free  or  more  resistant  than  others 
to  the  disease.  Hence  it  will  be  seen  that  during  this  season 
is  an  opportune  time  to  begin  fighting  this  disease  for  the  future. 

DISTRIBUTION  OF  THE  DISEASE. 

As  mentioned  above,  this  fungous  disease  of  cotton  was  very 
general  throughout  the  State  during  the  summer  of  1906,  The 
writer  visited  affected  fields  in  the  following  counties;  Dooly, 
Early,  Harris,  Marion,  Muscogee,  Randolph,  Sumter,  Stewart, 
Taylor,  Webster  and  Worth.  Specimens  of  the  disease  were 
received  from  the  following  counties:  Baldwin,  Bulloch,  Butts, 
Berrien,  Coffee,  Douglas,  Elbert,  Houston,  Johnson,  Miller, 
Quitman,  Pulaski,  Talbot,  Troup,  Walton  and  Washington. 
From  this  it  would  appear  that,  without  doubt,  it  was  present 
to  a  greater  or  less  extent  in  every  county  in  the  State  where 
cotton  was  raised. 

We  were  also  informed  that  cotton  anthracnose  was  present 
in  Alabama  during  1906.  The  writer  has  also  seen  the  disease 
in  Oklahoma  and  Texas.  The  disease  is  probably  widely  dis- 
tributed throughout  the  different  cotton  growing  states,  but 
does  not,  as  a  rule,  do  much  damage  except  in  certain  localities, 
or  in  a  year  favorable  for  the  development  of  the  fungus  causing 
the  disease. 

The  loss  in  Georgia  from  cotton  anthracnose  during  1906 
was  very  great.  Many  of  the  letters  we  received  stated  that 
over  one-half  of  the  bolls  in  certain  fields  were  affected.  In 
many  of  the  fields  visited  by  the  writer  from  10  to  50%  of  the 
bolls  were  affected.  The  disease  was  quite  general  also  in  the 
counties  visited — not  being  confined  to  a  few  small  spot^  in  a  few 
fields.  .  In  1905,  on  the  other  hand,  this  disease  did  but  very 
little  damage  in  Georgia,  appearing  only  in  small  areas  in  a  few 
isolated  fields. 

PRESENT  OUTLOOK. 

This  fungus  being  a  plant  of  a  low  order  requires  as  do  other 
plants  certain  weather  conditions  for  its  best  development. 
These  ideal  weather  conditions  we  had  in  the  wet  season  of 
1906.  The  fungus  now  present  in  the  soil  will  be  likely  to  do 
some  damage  this  season  even  if  the  weather  conditions  are 
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not  so  favorable  as  they  were  last  year  for  the  growth  of  the 
fungus.  If  we  should  have  another  wet  season  the  anthracnose 
would  be  almost  sure  to  be  at  least  as  severe  as  it  was  last  season. 
Hence  it  is  important  that  everything  be  done  to  prevent  or 
lessen  the  severity  of  the  disease,  so  that  should  another  season 
occur  in  the  future  favorable  to  the  disease  the  loss  may  be 
reduced  to  the  minimum. 

DESCRIPTION  OF  THE  DISEASE. 
Anthracnose  affects  the  bolls  principally,  and  causes  them 
to  rot  and  decay.     It  first  appears  on  the  bolls  as  minute  specks 


Fig.  I.     Authr&cnoBe.      Early  atHge  of,  on  Nearly  Mature  Cotton  Bolls. 
(After  Phnio  by  Wilmon  Nfwell.' 

which  look  veiy  much  like  insect  punctures.  But  unlike  insect 
punctures  they  continue  to  grow  in  aize  until  some  times  one- 
half  or  two-thirda  of  the  boll  is  covered.  The  writer  has  ob- 
served some  cases  where  the  disease  seemed  to  start  on  the  boll 
in  a  water  colored  blister  which  later  became  depressed  and 
dark  brown  in  color.  The  color  of  the  diseased  area  varies 
with  the  age,  becoming  a  darker  brown  for  a  time  until  the 


spores  are  produced,  when  they  have  a  pink  center  and  border. 
Later  the  diseased  area  may  be  overgrown  with  a  white  fuiigua 
and  the  pink  color  will  be  apparent  throughout  the  diseased 
area.  At  first  the  small  brown  spots  enlarge  in  every  direction, 
but  if  numerous  they  soon  coalesce  and  become  irregular  in 
outline.  As  soon  as  the  fungus  reaches  the  cotton  in  the  boll 
it  spreads  very  rapidly  and  the  cotton  soon  turns  black  and 
rots.  Thb  happens  very  frequently  when  the  diseased  area  is 
no  larger  around  than  a  lead  pencil.  When  young  bolts  are 
attacked  they  frequently,  rot  and  shrivel  up.  Such  bolls  never 
open,  or  at  least  only  slightly  at  the  apex.  Sometimes  only 
one  or  two  of  the  carpels  of  a  boll  are  affected  but  even  then 
the  boll  does  not  open  normally.  The  different  stages  of  the 
disease  are  well  shown  in  Figs.  1,  2,  and  3.     In  Fig.  3  the  manner 


Fig.  3.    Anthracnose.     Showing  its  Spread  on  Small  Boila.' 
development  of  white  stage  of  tlie  fungus. 


in  which  the  diseased  bolls  open  and  the  different  degrees  of 
destruction  are  well  shown.  It  will  be  seen  that  all  the  cotton 
b  destroyed  in  the  boll  in  the  center,  in  the  others  all  but  one 
lock.  Hence  it  will  be  seen  that  the  disease  destroys  many 
bolls  completely,  and  many  more  partially.  Cotton  may  be 
picked  from  these  diseased  bolls  and  the  lint  and  seed  in  such  a 
case  is  very  liable  to  be  covered  with  the  spores  of  the  fungus. 
This  will  again  be  referred  to  under  remedies. 

The  author  has  never  found  the  disease  on  stems  of  mature 
plants,  but  according  to  Prof.  Atkinson,*  it  is  sometimes  found 
on  mature  stems  where  they  are  wounded,  or  at  the  leaf  scars. 
The  disease,  however,  very  frequently  attacks  the  stems  of 
young  cotton  causing  them  to  wilt  and  die. 

■Tha  Cotlon  PJanl  Bui.  No.  33.  Office  of  Exp.  Stn.  U.  S.  Depl.  of  Agr. 


Anthracnose  also  attacks  the  leaves  of  the  plants,  and  es- 
pecially the  sickly  or  weak  ones.  Prof.  Atkinson  also  found 
that  the  cotyledons  or  seed  leaves  suffer  from  a  characteristic 
injury  probably  caused  by  the  spores  that  remain  on  the  lint 
germiaating  and  attacking  the  cotyledons  as  they  slip  through 
the  seed  bull  and  adhering  lint.  On  the  fleshy  cotyledons  the 
diseased  area  has  the  characteristic  pink  color  that  is  found  on 
the  diseased  bolls. 

CAUSE  OF  ANTHRACNOSE. 

This  disease,  Cotton  Anthracnose,  is  caused  by  a  fungus, 
CoUetolrichum  gossypii  (Southworth)  which  attacks  the  bolls, 
leaves,  cotyledons  and  sometimes  the  stems  of  young  plants, 
causing  the  bolls  to  rot  as  described  in  a  previous  paragraph. 


Fig.  3.  Cotton  Bolls  Nearly  Destroyed  by  Anthrocnoae.  Showing  how 
the  bolls  are  prevented  from  openEng  normally.  Lint  all  destroyed 
except  in  one  or  two  locks.      (From  Photo,  original.) 

The  life  history  and  botanical  character  of  this  fungus  have 
been  studied  and  described  by  Miss  Southworth,*  and  Prof. 
Geo,  F.  Atkinson.f  The  fungus  has  been  isolated,  grown  on 
different  media,  and  inoculations  made,  so  it  has  been  proven 
beyond  a  doubt  that  the  disease  is  caused  by  the  fungus  men- 
tioned above. 

The  question  as  to  just  how  the  fungus  glows  upon  the 
plant  through  the  summer  is  not  yet  definitely  settled.  Prof. 
Atkinson  failed  to  find  the  fungus  in  all  parts  of  the  plant.  He 
thinks  there  is  no  evidence  to  show  that  the  fungus  giows  in 
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the  stem  and  up  to  the  leaves  and  the  bolls.  From  the  evidence 
at  hand  he  thinks  it  very  possible  that  the  spores  may  grow  on 
the  diseased  leaves  and  at  the  leaf  scars,  producing  spores  at 
frequent  intervals,  and  in  this  manner  keep  the  fungus  alive  until 
the  bolls  appear  on  the  cotton  stalks.  We  understand  that 
Prof.  R.  J.  H.  DeLoach,  Botanist  for  the  Experiment  Station, 
at  Experiment.  Ga..  is  working  along  these  lines  now,  hence 
we  hope  to  hear  something  further  on  these  points  in  the  future. 

RELATION  OF  INSECTS  TO  THE  DISEASE. 

Many  reports  came  out  in  different  papers  during  the  sea- 
son of  1906,  stating  that  the  boll  weevil,  or  some  kind  of  cotton 
insect  was  destroying  the  cotton  bolls.  All  of  these  reports 
that  we  investigated  proved  to  be  anthracnose  and  not  the  boll 
weevil  or  any  other  cotton  insect.  In  fact,  no  cotton  insect 
was  found  except  the  boll  worm,  and  a  brown  bug,  Cahcarh 
rapiduSy  a  few  large  green  soldier  bugs,  N.zaria  hilaris.  and 
these  only  in  very  small  numbers  in  a  few  places.  In  no  in- 
stance were  they  numerous  enough  to  do  any  great  amount  of 
damage;  but  in  many  of  the  fields,  in  nearly  all  of  the  rotten 
bolls,  there  were  found  a  number  of  small  beetles.  These  were 
the  insects  that  the  cotton  planters  always  pointed  out  as  the 
ones  that  were  causing  the  damage.  During  the  examination  by 
the  writer,  of  many  fields  of  cotton  in  different  parts  of  the 
State,  these  beetles  were  never  seen  feeding  or  breeding  in  sound 
cotton  bolls.  They  were  always  found  feeding  and  breeding 
in  the  diseased  and  rotten  bolls.  They  seemed  to  follow  and 
not  precede  the  rot.  Hence  it  is  thought  they  did  not  cause  or 
even  start  the  disease.  After  a  boll  has  been  partially  destroyed 
they  take  possession  of  the  interior,  feeding  and  laying  eggs  in 
the  decaying  cotton  in  the  boll.  Some  of  these  beetles  were 
sent  to  the  Bureau  of  Entomology,  Washington,  D.  C,  where 
they  were  identified  by  Dr.  F.  H.  Chittenden  as  Carpophilus 
dimidatus.  a  beetle  very  frequently  found  breeding  in  diseased 
cotton  bolls. 

The  injury  from  bugs  such  as  those  mentioned  above,  the 
Cotton  Leaf  Bug,  Calocoris  rapidus,  and  the  Green  Soldier  Bug, 
Nezaria  hilaris.  is  readily  distinguished  from  anthracnose.  The 
wounds  made  by  these  bugs  become  depressed  and  turn  dark, 
as  does  the  anthracnose  in  the  early  stages,  but  they  do  not 
continue  to  spread  like  the  anthracnose  spots.  And  upon  mi- 
croscopic examination  the  fungus  is  not  found  to  be  present. 
This  of  course  is  the  crucial  test  and  the  only  reliable  one.  Small 
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bdla  if  punctured  msny  times  by  insects,  very  frequently  drj- 
up  and   drop  off  without   rotting.     Larger  boils  if  punctured 


fij.  4.  Cotton  Boll  Showing  Punctures  of  Calocoris  rapidus. 
Also  shows  the  unequal  growth  of  the  boll,  (After  Sanderson, 
Bui.  57,  U.  S.  Department  of  Agriculture,  Bur.  of  Ent.) 

many  times,  in  one  or  two  locks,  or  on  one  side,  develop  one- 
sided, as  shown  in  Fig,  4.  Sometimes  where  the  insect  injury 
isverj-  severe  the  bolls  become  soft  and  mushy  inside,  but  do 
not  rot  in  the  same  manner  as  the  bolls  affected  with  anthrac- 
nose.  In  Texas  in  1904  the  writer  saw  a  number  of  fields  that 
were  verj-  much  affected  by  the  browncotton  leaf  bug,  Calocoris 
rapiJus,  and  the  effects  were  in  every  case  as  mentioned  above. 
But  strange  to  say,  many  of  the  planters  there  thought  the 
injury  was  due  to  anthracnose.  To  determine  this  point  be- 
yond a  doubt  Prof.  E.  Dwight  Sanderson,  who  was  then  En- 
tomologist in  Texas,  had  some  of  the  boils  sent  to  Ur,  A,  F, 


'8-.5.  Brown  Cotton  Leaf-bug,  Calicoris  rapidus:  a,  mature  bug; 
b,  young  nymph;  c,  fourth  stage  of  nymph;  d,  fifth  stage  of 
young.  (After  Sanderson,  Bui.  57,  U.  S.  Department  of  Agri- 
culture, Bur,  of  Ent.) 

Wooda,  Pathologist  of  the  Bureau  of  Plant  Industry,  U.  S.  Dept. 
■.Agriculture,  who  reported:     "These  resemble  somewhat  the 
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early  stages  of  anthracnosc,  but  we  have  been  unable  to  fiad 
any  fungus  present,  and  the  spots  have  not  enlarged  or  devel- 
oped any  fungus  even  after  several  days  in  a  moist  chamber.  "* 
The  bug  that  caused  this  injury  is  shown  in  Fig.  5. 

The  writer,  during  the  season  of  1906,  made  a  microscopical 
examination  of  a  number  of  diseased  bolls  in  different  stages 
of  the  disease.  These  examinations  failed  to  reveal  any  injury 
from  insects,  even  in  the  smallest  brown  specks,  which  many 
planters  thought  to  be  punctures  made  by  insects.  But  in 
each  and  every  case  the  fungus  was  present.  Furthermore, 
from  observations  made  in  the  field,  it  was  found  that  one  of 
these  little  brown  sunken  spots  developed  in  from  24  to  48  hours 


Fig.  6.     Green  Soldicr-biig,  AVfflra //(Var/i.-    a,   mature  bug;   b,   beak 
of  same;   c,  egg   mass;   d,  single  egg;  e,  young  oymph;  f,  last 
stage  of  nymph; — all  enlarged. 
(After  Sanderson,  Bui.  57,  tJ.  S.  Dept.  of  Agr,,  Bur.  of  Ent.) 

into  a  spot  as  large  around  as  a  quarter  or  half-dollar.  And 
in  from  three  to  four  days  two-thirds  to  three-fourths  of  the  boll 
would  be  covered.  So  from  watching  these  spots  one  may 
determine  very  accurately  whether  cotton  bolls  are  affected  by 
insects  or  with  the  anthracnose. 

The  writer  also  made  some  inoculations  of  healthy  bolls 
by  puncturing  them  with  a  needle  which  had  been  stuck  into  a 
diseased  boll,  and  also  by  rubbing  a  diseased  boll  against  a 
healthy  one.  In  each  case  the  bolls  took  the  disease.  On  the 
ones  that  were  punctured  the  disease  developed  quickest,  but 
the  others  finally  developed  the  disease.  This  shows  that  the 
fungus  can,  under  favorable  conditions,  succeed  unaided  in  at- 
tacking and  destroying  a  boll  of  cotton. 

From  these  facts,  mentioned  in  the  above  paragraphs,  and 
from  observations  made  in  many  fields  in  different  parts  of  the 

HI*  Cotton  iDKcoia  in  Tevu.  p.  45.  Bar.  ol  Ed(.,  U 
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Slate,  the  writer  believes  that  insects  play  no  part  whatever  in 
causing  anthracnosC;  aside  from  the  possibility  that  certain 
ones  may  aid  in  spreading  the  disease  from  one  boll  to  another, 
or  from  plant  to  plant  by  carrying  the  spores  on  their  feet  or 
beaks.  Biting  or  sucking  insects  would  be  likely  to  inoculate 
healthy  bolls  when  feeding  on  them  after  feeding  on  bolls  affected 
by  aDthracnuse.  No  fields  were  visited  during  the  season  of 
19()6,  where  insects  were  numerous  enough  in  the  cotton  to 
account  for  the  rapid  spread  of  the  disease.  We  believe  this 
rapid  spread  was  due  to  some  other  cause,  but  just  what,  we 
cannot  say  at  present.  It  is  probable  that  the  weather  condi- 
tions, together  with  insects  and  the  wind,  were  amoijg  the  most 
active  agencies  to  spread  the  disease  so  rapidly,  but  these  are 
points  that  future  investigations  may  solve. 

SUGGESTED  REMEDIES. 

From  the  nature  of  the  anthracnose  disease  nothing  feasible 
can  be  done  to  check  it  in  late  summer  or  fall,  but  certain  meth- 
ods, if  carried  out,  may  tend  to  greatly  reduce  the  severity  of 
the  disease  the  following  season.  At  its  first  appearance  in  a 
field  the  affected  bolls  might  be  picked  off  by  hand.  This  would 
probably  check  the  disease  for  a  time,  but  as  it  would  be  such 
a  big  undertaking  it  is  doubtful  if  it  would  pay.  If  one  had  a 
choice  patch  of  cotton  that  one  was  growing  for  seed  this  method 
might  be  followed  with  profit. 

Spraying  the  cotton  with  Bordeaux  before  the  disease  gets 
a  start  might  check  it  to  a  great  extent.  Anthracnose  on  grapes 
—a  disease  caused  by  a  closely  related  fungus — is  controlled 
by  spraying  with  Bordeaux.  But  on  account  of  the  cost  of 
this  operation,  and  for  the  reason  that,  to  be  most  effective,  the 
spraying  would  have  to  be  done  before  the  disease  appeared 
upon  the  cotton.  It  is  doubtful  if  this  method  would  be  feasible, 
even  if  it  would  control  the  disease.  A  farmer  would  not  want 
to  go  to  the  expense  of  spraying  a  field  of  his  cotton  without 
knowing  whether  it  was  going  to  have  the  disease  or  not,  and 
if  he  waited  until  the  disease  appeared  it  is  doubtful  if  the  spray- 
ing would  do  any  good.  Hence  it  must  be  admitted  for  the  pres- 
ent at  least,  that  this  disease  must  be  controlled  by  some  other 
method. 

Selecting  Shed  fhom  Resistant  Plants. 

From  the  fact  that  in  a  badly  diseased  field  some  stalks 
will  be  found  on  which  the  bolls  are  free  from  anthri 


more  so  than  the  rest  of  the  stalks,  it  would  appear  that  by 
selecting  these  resistant  stalks  for  seed  we  may  secure  a  resistant 
strain  of  cotton.  When  it  is  remembered  that  the  fungus  caus- 
ing the  disease  gets  onto  the  lint  and  seed,  and  may  infest  the 
young  plants  as  they  are  coming  through  the  lint  r  it  will  be  seen 
why  it  is  important  that  seed  be  saved  only  from  plants  that 
are  free  or  nearly  free  from  the  disease.  By  selecting  a  number 
of  these  resistant  plants  and  saving  the  seed  from  each  plant 
separately,  and  each  succeeding  year  making  still  further  selec- 
tions it  is  believed  that,  after  a  few  years,  we  may  develop  a 
strain  of  cotton  that  will  be  very  resistant  to  anthracnose. 

We  know  of  no  experiments  of  this  nature  having  been 
tried  with  cotton  anthracnose,  but  encouraged  by  the  promising 
results  we  have  secured  with  the  black  root  disease  of  cotton, 
we  saved  seed  during  the  summer  of  1906  from  some  resistant 
plants.  This  seed  has  been  planted  and  in  due  time  when  the 
results  have  been  secured  a  report  will  be  made  upon  the  work. 
But  in  the  meantime  we  would  like  to  get  the  planters  interested 
in  this  work  so  they  will  take  up  this  subject  of  improving  the 
cotton  seed  for  themselves.  Even  if  this  method  does  not  se- 
cure a  resistant  strain  of  cotton  it  will  pay  by  improving  tlie 
cotton  in  other  particulars.  Cotton  from  seed  that  is  free  from 
the  spores  of  the  anthracnose  fungus  will  not  become  infested 
as  it  is  coming  up,  as  it  might  be  from  affected  seed. 

If  any  farmer  does  not  want  to  take  the  time  to  save  seed 
from  his  own  field,  which  may  be  badly  affected  with  anthracnose, 
he  should  took  around  to  see  if  any  of  his  neighbors  fields  are 
free  from  the  disease.  If  any  such  are  found  it  would  be  well 
for  him  to  secure  hLs  seed  from  them  for  next  year.  He  may 
find  such  a  field  within  a  few  miles  of  his  own  and  he  might  well 
arrange  to  get  seed  from  such  fields  for  next  year's  planting. 
For  a  little  time  spent  in  looking  around  he  may  be  well  repaid. 
Unless  resistant  plants  are  selected  for  seed,  no  seed  from  a 
diseased   field  should  be  planted. 

If  affected  fields  are  to  be  planted  in  cotton  the  next  season, 
it  will  be  best  to  destroy  the  cotton  stalks  as  soon  as  the  cotton 
is  gathered.  In  large  fields  the  cotton  stalks  could  be  plowed 
out,  raked  up  and  burned.  This  would  destroy  the  diseased 
bolls  with  the  fungus  and  spores  that  would  be  a  source  of  the 
disease  the  next  season.  If  the  disea-sed  stalks  and  bolls  are 
not  destroyed,  they  might  leave  so  many  spores  in  the  field  that 
even  if  clean  seed  were  planted  the  cotton  might  be  affected 


when  young,  and  thus  all  or  a  large  part  of  the  benefit  to  bo 
derived  from  planting  clean  seed  would  be  lost- 

Possible   Resistant  Varieties. 

From  observations  made  during  the  summer  of  1906  it  ap- 
pears that  some  varieties  are  more  subject  to  the  disease  than 
others.  This  was  noticed  especially  at  Lumpkin,  Ga.,  on  Hon. 
R.  T.  Humbers  place.  In  one  field  where  the  Floradora  and 
Jackson  cotton  were  planted  side  by  side  the  Jackson  was  not 
neariy  as  badly  affected  as  the  Floradora.  And  the  same  con- 
dition of  affairs,  though  not  so  marked,  was  noted  in  different 
fields  where  the  Jackson  and  other  varieties  were  planted  side 
by  side.  Hence  it  appears  that  the  Jackson  cotton  may  prove 
tTbe  resistant  to  anthracnose  as  well  as  the  black  root  disease 
of  cotton.  This  and  many  other  points  we  hope  to  solve  through 
the  experiments  we  are  now  carrying  on.  To  determine  a  point 
of  thU  nature  may  take  several  years  observation  and  study. 
But  the  mere  fact  that  in  1906  Jackson  cotton  did  not  take  the 
disease  as  severe  a^  most  of  the  other  varieties  is  promising 
and  seema  to  show  that  this  or  some  other  variety  of  cotton  may 
prove  to  be  at  least  partially  resistant  to  the  cotton  anthracnose. 
If  we  could  find  a  variety  that  year  after  year  was  partially 
resistant  to  the  disease  it  would  be  a  great  thing  for  the  cotton 
planters  of  the  State. 

RoTATioM  OF  Chops. 

On  account  of  the  nature  of  anthracnose  rotation  of  crops 
will  be  very  beneficial  as  a  means  of  control.  It  will  serve  to 
starve  out  the  fungus,  by  not  supplying  it  .with  any  food  plant 
upon  which  to  grow.  Observations  made  in  the  summer  of 
1906  also  confirm  the  above  statement.  It  was  found  that  the 
disease,  as  a  rule,  was  not  near  so  severe  in  cotton  fields  follow- 
ing corn  and  other  crops.  While  such  fields  were  not  free  from 
the  disease  last  season,  they  were  from  25  to  oO%  better  than 
adjoining  fields  that  had  been  in  cotton  for  a  number  of  yeara. 
In  ordinary  years  the  damage  to  such  fields  would  in  all  prob- 
ability be  very  light,  as  compared  to  that  on  the  other  fields 
that  had  been  in  cotton  continuously  for  a  number  of  years. 

Treatment  of  Seed  for  Pl.\nting. 

Treating  the  seed  before  planting,  to  kill  the  spore.?,  has 
been  tried  in  a  small  way  by  Prof.  Atkinson.  But  as  will  be 
seen  from  his  report  which   follows,   without   very   promising 


results.  "In  cultures  of  young  plants  in  sterilized  soil  annoy- 
ance was  sometimes  caused  by  the  development  of  the  fungus 
under  circumstances  such  that  they  could  have  been  diseased 
in  no  other  way  than  from  spores  which  remained  attached  to 
the  seed.  Several  times  during  the  winter  of  1S92  and  1S93 
cotton  seed  from  Alabama  was  planted  in  the  forcing  house  and 
botanical  conservatory  of  Cornell  University,  and  the  fungus 
appeared  sufficiently  to  damp  off  and  disease  several  seedlings. 
This  seed,  which  was  gathered  in  the  season  of  1892,  afforded  a 
good  illustration  of  the  vitality  of  the  fungus.  Some  of  these 
seed  were  planted  during  the  winter  of  1893-94  and  the  fungus 
appeared  upon  the  stems  of  the  young  seedlings.  In  all  cases 
where  the  seed  were  scalded  before  planting  the  fungus  did  not 
appear.  The  anthracnose  spores  were  not  found  in  the  lint  in 
these  experiments,  and  it  may  be  some  as  yet  unknown  repro- 
ductive body  accompanying  the  seed  which  will  retain  its  vi- 
tality for  such  a  long  time.  The  anthracnose  spores  have  been 
found  to  germinate  when  taken  from  the  diseased  bolls  after 
five  months.  In  trials  of  some  seed  from  the  same  bolls  at 
seven  months  the  spores  failed  to  grow.  It  is  quite  possible 
that  the  mycelium  may  rest  in  the  tissues  of  the  seed,  as  in  the 
case  of  the  bean  anthracnose,  CoiUtotrichum  lindemuthiatium, 
and  probably  scalding  the  seed  would  not  kill  the  mycelium 
within  the  tissues  without  also  killing  the  seed,  although  this 
treatment  might  partially  prevent  the  disease."* 

From  the  above  it  appears  that  the  spores  may  live  over 
six  months,  and  that  young  cotton  may  get  the  disease  in  some 
cases  from  seed  one  and  two  years  old.  Scalding  the  seed  might 
kill  the  spores  but  probably  would  not  kill  the  mycelium  within 
the  tissues  of  the  seed.  Here,  it  will  be  seen,  are  more  points 
that  need  further  experimenting  to  determine  if  the  seed  may 
be  treated  in  some  way  with  something  to  kill  the  spores  and 
other  reproductive  bodies,  if  they  are  present. 

•tieo.  F.  AiklnaoD,  Bui.  3).  p.  SOS.  The  Cotlan  Plut,  Office  of  Bip.  Slitlan,  U.S.  Oept.  oT 
AgrlciiUore. 
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"COTTOH  RDSTS" 

Red  Rust,  Black  Rust,  Angular  Leaf  Spot,  Etr. 

The  disease  commoniy  called  Cotton  Rust  is  not  a  true  par- 
asitic disease,  being  due  to  physiological  causes  accompanied 
by  several  facultative  fungi,  such  as  Macrospormm  nigricantuat. 
Allernariaap.  and  Cercospora  gossypina,  cooke,  and  sometimes 
other  fungi  of  a  similar  nature.  A  facultative  fungus  is  one  that 
may  be  saprophytic  or  parasitic  under  varying  conditions.  For 
instance,  the  fungi  mentioned  above  are  not  the  primary  cause 
of  the  disease,  but  when  the  plant  becomes  weakened  from  lack 
of  plant  food,  or  under  the  influence  of  unfavorable  weather 
conditions,  they  then  hasten  the  destruction  of  the  plants.  This 
disease  is  in  no  sense  of  the  word  a  rust  properly  speaking,  not 
being  at  all  like  rust  of  wheat,  except  that  in  some  stages  the 
cotton  at  a.  distance  looks  red,  or  black  and  rusty.  This  is 
probably  the  reason  why  the  cotton  planters  call  the  disease 
rust,  and  some  of  them  also  call  it  red  rust  or  black  rust.  But 
as  the  majority  of  the  cotton  planters  call  all  of  these  leaf  troubles 
."rust"  they  and  others  who  read  this  will  understand  what  is 
meant  by  cotton  rust  when  the  term  is  used  in  the  following 
paragraphs. 

Description  of  the  Disease. 

The  disease  commonly  called  cotton  rust,  being  caused  by 
a  combination  of  unfavorable  conditions,  as  mentioned  above, 
is  rather  hard  to  describe  in  a  general  way.  The  nature  and 
appearance  of  the  leaves  vary  somewhat  according  to  which 
fungus  of  the  ones  mentioned  above  is  predominant  in  the  leaf. 
To  surmount  this  difficulty  we  will  give  a  brief  description  of 
each. 

YELLOW  LEAF  BLIGHT  AND  BLACK  RUST. 

(^AMcrosporium     nigricantum-Atk.') 

In  this  as  in  nearly  all  cases  of  the  different  diseases  caused 
by  lack  of  proper  nourishment,  the  leaves  at  first  turn  yellow. 
The  yellow  at  first  appears  in  small  areas  between  the  veins  of 
the  leaves.  As  the  disease  increases  the  yellow  color  keeps 
spreading  until  the  whole  leaf  is  more  or  less  yellow.  Soon  this 
yellow  area  b  maired  by  the  growth  of  some  fungus  on  the  leaf. 
03 
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When  the  fungus  is  the  Macr^sporium,  mentioned  above,  the 
spots  are  round  and  brownish  and  they  increase  in  size  ren- 
trifugally.  Sooner  or  later  other  fungi  also  attacks  the  leaves, 
generally  different  species  of  Alternaria.  Before  long  the  leaves 
become  black  from  the  hypha  and  spores  of  these  fungi,  and 
then  occurs  the  stage  which  is  usually  called   "Black  Rust"  by 


Fig.  7.     Cotton  Leaf  showing  dieease  commonly  c&lled  "Black  Rust.'' 
(Copied  from  Prof.  Atkinson's  Bui.  41.  Ala.  Agr.  Exp.  Sta.) 


the  cotton  planters.  Other  fungi  may  also  attack  the  leaves 
and  'cause  somewhat  different  symptoms.  When  the  Cercospora 
stage  of  Sphaerella  gossypiiia-Att.,  is  present  in  greater  abun- 
dance than  the  other  fungi  mentioned  above  we  have  another 
type  of  the  disease.  When  this  fungus  first  attacks  the  leaf  it 
causes  little  round  red  spots  which  increase  in  size  centrifugally. 
In  the  later  stage  of  the  disease  the  spots  become  brown  in  the 
center  with  a  red  border,  and  in  many  cases  the  center  drops 
out.  This  renders  the  leaves  ragged  and  perforated  so  that  they 
appear  much  as  do  peach  leaves  that  have  been  attacked  by  the 
shot-hole  fungus. 
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"REDRUST"OR  RED  LEAF  BLIGHT  AND  RED  SPIDER 
Quite  frequently  in  the  latter  part  of  the  season,  during 
July  and  August,  the  cotton  fields  may  be  red  or  crimson  with 
a  tinge  of  yellow  like  the  forest  trees  in  the  fall.  This  condition 
of  the  leaves  the  farmers  generally  call  "  red  rust. "  Tbia  trouble 
is  usually  found  on  light,  sandy  soil  that  has  been  in  cotton  for 
a  number  of  years.  This  condition  of  the  leaves  was  observed 
in  a  number  of  fields  of  cotton  along  the  G.  S.  &  F.  Ry.  south 
of  Macon.  The  writer  examined  some  of  these  crimson  leaves 
taken  from  a  cotton  field  near  Vienna.  They  failed  to  show 
any  fungus  or  bacteria  present.  Some  leaves  that  had  about  ' 
the  same  appearance,  taken  from  a  field  near  Woodbury,  were 
examined  with  the  same  result.  But  at  Woodbury  in  one  field 
where  it  was  thought  that  the  cotton  had  the  red  rust,  the  red 
spider,  Telranychus gloveri  Bks,,  was  found  to  be  the  cause  of 
the  leaves  curling  up  and  turning  red.  This  same  spider  was 
also  found  in  a  cotton  field  near  Chipley.  In  this  field,  on  about 
tvfo  acres,  the  damage  was  quite  severe,  causing  many  of  the 
squares  and  leaves  to  drop  off.  The  spiders  being  small  and 
staying  on  the  under  side  of  the  leaves  had  escaped  the  notice 
of  the  owner. 

The  red  spider  may  be  controlled  as  a  rule,  by  dusting  the 
plants  with  flour  of  sulphur,  putting  it  on  with  a  blow-gun  in 
the  evening  or  morning  when  the  leaves  are  damp.  Or  a  lime- 
aujphur  solution  may  be  used  if  a  spray  is  de.sired.  This  may 
be  made  by  using  five  pounds  of  sulphur  and  five  pounds  of 
lime  to  100  gallons  of  water.  Prepare  by  boiling  the  lime  and 
sulphur  in  20  gallons  of  water  for  one  hour,  and  then  diluting 
to  100  gallons.  Apply  the  mixture  while  slightly  warm.  Ker- 
osene emulsion  is  also  used  against  these  insects  with  good  re- 
sults. But  care  must  be  used  in  making  the  emulsion,  and 
it  must  not  be  used  at  a  strength  stronger  than  10%  or  the 
plants  may  be  injured.  {For  directions  for  making  kerosene 
Emulsion  send  for  But.  J9-)  In  using  any  of  these  sprays  it 
must  be  remembered  that  the  spiders  are  working  on  the  under 
ade  of  the  leaves,  and  to  be  effective  the  spray  must  come  in 
contact  with  them.  This  may  be  very  easily  accomplished  by 
<>3ing  an  elbow  on  the  end  of  the  extension  rod.  Potassium 
sulphide  solution,  using  one  ounce  in  three  gallons  of  water,  is 
*  "cry  effective  remedy  for  red  spider.  This  chemical  is  sold 
under  thecommon  name  "  Liver  of  Sulphur"  and  may  be  secured 
f™m  most  druggists. 
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If  one  has  plenty  of  water  and  a  good  strong  pump  tbe 
insects  may  be  washed  off  with  water.  Thia  is  the  method 
generally  used  by  greenhouse  men  in  fighting  the  red  spider. 

ANGULAR  LEAF  SPOT. 

The  disease  called  Angular  Leaf  Spot  derived  its  name  from 
the  shape  of  the  diseased  spots  that  appear  upon  the  leaves. 


Fig.  8.      Angular  Leaf-spot   Dlseane  on  cotton  leaf. 
(Copied  from   Prof.   Atkinson's  Bui,  41,  Ala.  Agr.  Exp.  Sta.) 

They  at  first  appear  as  watery  green  spots,  but  soon  turn  brown 
and  later  black.  They  grow  iu  various  shapes,  but  are  usually 
bounded  by  the  veinlets  of  the  leaf,  hence  the  angular  corners 


UyiL 


that  give  tbem  their  name.  They  grow  in  size,  finally  coalesce 
and  form  a  very  irregular  net  work  of  dbeased  spots  all  over 
the  leaves.  In  the  course  of  time  many  of  the  diseased  areas 
drop  out,  giving  the  leaf  a  very  characteristic  appearance. 

From  the  writer's  observations  it  appears  that  this  is  a 
stronger  parasite  than  the  other  leaf  fungi  described  in  the 
previous  paragraphs.  Sometimes  the  disease  is  found  on  young 
green  leaves  on  both  young  and  old  plants.  But  this  may  be 
due  to  the  fact  that  the  plants  are  not  in  a  healthy  condition, 
tiiough  they  appear  to  be  so.  Nearly  grown  or  mature  leaves 
are  most  liable  to  be  affected.  Very  frequently  the  disease  is 
'ouod  on  the  cotyledons  or  seed  leaves,  but  does  not  appear 
until  other  leaves  have  formed  above.  At  such  time  the  coty- 
ledons have  performed  their  work,  hence  the  disease  does  little 
or  no  damage,  as  it  does  not  appear  to  attack  the  other  leaves 
at  this  time. 

These  diseased  spots  are  filled  with  bacteria  and  sometimes 
"ith  a  fungus,  Pseudomai  malvacearum-Smith.  Prof .  Atkinson* 
found  bacteria  in  these  spots,  but  failed  to  produce  the  disease  by 
inooulating  the  leaves  with  the  bacteria.  This,  he  thought,  went 
to  show  that  possibly  the  bacteria  were  unable  to  enter  young, 
healthy  leaves;  but  old  leaves,  or  leaves  on  a  weak  plant,  the 
fungi  and  bacteria  were  able  to  enter  and  disease.  This  is 
probably  the  case  whether  the  bacteria  or  the  fungus  happens 
to  be  the  first  to  attack  the  leaves. 

And  last  we  must  not  fail  to  mention  that  sometimes  on 
these  "rusted"  leaves  the  cotton  anthracnose  fungus  is  found. 
Hence  in  the  effort  to  keep  the  cotton  plants  healthy  so  these 
facultative  fungi  will  not  be  able  to  attack  them,  we  are  also 
dealing  a  blow  to  the  anthracnose  fungus.  In  fact,  we  may  be 
destroying  one  of  the  principal  places  where  the  anthracnose 
fungus  is  growing  and  multiplying  before  it  attacks  the  bolls. 
These  diseased  leaves  forming  as  it  were  an  incubator  where 
the  anthracnose  fungus  is  being  propagated. 

SOME  OB^RVATIOnS  ON  COTTOH  RUST. 

(  Thettrm  ^'Cotlon  Rust"  is  here  used  to  include  all  minor 
diseases  Just  mentioned). 

During  the  summer  and  fall  of  1906  the  writer,  while  trav- 
eling over  the  State  investigating  black  root  and  cotton  an- 
thracnose, had  a  good  chance  to  make  some  observations  on 
cotton  rust.     In  making  these  investigations  a  large  number 
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of  fields  were  visited  in  different  sectiona  of  the  State,  thus  giv- 
ing a  good  opportunity  to  compare  conditions  in  the  different 
counties. 

This  trouble  was  found  to  be  quite  general  throughout  the 
State,  especially  on  light  sandy  soils,  and  also  on  land  that  bad 
been  in  cotton  continuously  for  a  number  of  years.  Near  Rey- 
nolds in  Taylor  county  one  field  was  seen  where  all  the  cotton 
was  affected  except  in  an  area  of  about  one-half  acre  in  the 
middle  of  the  field.  The  owner  informed  the  writer  that  three 
years  ago  a  straw  stack  stood  there.  The  cotton  on  this  are^ 
was  very  green  at  that  time,  September  10,  while  the  rest  of 
the  field  bad  scarcely  a  green  leaf.  The  cotton  on  this  area  was 
also  much  taller  and  would  yield  more  per  acre  than  the  rest  of 
the  field. 

In  this  same  neighborhood  one  field  was  badly  affected, 
while  a  field  just  across  the  road,  on  the  same  kind  of  land,  was 
in  gooti  condition.  The  field  in  good  condition  had  been  in  oats 
the  year  before,  the  other  had  been  in  cotton  continuously  for 
no  telling  how  many  years.  The  owner  did  not  know  how 
many  years  it  had  been  planted  in  cotton. 

Around  Lumpkin,  in  Stewart  county,  it  was  noticed  that 
where  old  fence  rows  or  old  terraces  had  been  plowed  up  and 
planted  in  cotton  the  rust  was  not  near  so  severe  as  it  was  in 
the  rest  of  the  field.  This  same  condition  of  affairs  was  also 
observed  in  several  other  counties  where  the  rust,  as  a  rule,  was 
quite  general. 

In  Randolph  county,  around  Coleman,  where  the  rust  was 
very  severe  on  the  sandy  soil  that  had  been  in  cotton  for  a  num- 
ber of  years,  in  the  cotton  fields  that  had  been  planted  after 
oats  or  corn  the  rust  was  not  near  so  destructive. 

In  Dooly  county,  near  Vienna,  in  one  field  several  small 
areas  were  affected  very  severely,  while  the  rest  of  the  field  was 
free  from  rust.  Upon  investigation  it  was  found  that  on  these 
areas  where  the  cotton  was  affected  with  rust  the  soil  was  pebbly 
and  shallow  with  a  hard  clay  subsoil  close  to  the  surface.  These 
areas  could  no  doubt  be  reclaimed  by  increasing  the  depth  of 
the  soil  by  proper  plowing  and  heavy  applications  of  barnyard 
manure,  in  connection  with  a  complete  fertifizer. 

REMEDIES   FOR  COTTON    RUST. 
These  leaf  troubles  mentioned  above  are  caused  primarily 
from  a  weakened  condition  of  the  plant,  which  may  be  due  to 
improper  supply  of  plant  food  or  poor  mechanical  condition  of 
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the  soil,  hence  it  follows  that  the  remedy  lies  in  supplyiog  these 
wants.  The  observations  made  in  Alabama  by  Prof.  Atkinson, 
and  those  made  in  Georgia  by  the  writer,  all  go  to  prove  that 
the  above  statement  is  true.  We  are  glad  to  say  that  experi- 
ments already  made  in  Alabama  have  shown  that  these  troubles 
may  be  controlled  in  a  large  measure  by  using  a  fertilizer  rich 
in  potash.  Or  if  the  soil  is  deficient  in  humus  potash  with  barn- 
yard manure  or  cowpeas  should  be  used. 

In  these  experiments  made  by  the  Station  *at  Auburn,  Ala., 
and  in  different  parts  of  the  titate  by  the  farmers  in  co-operation 
with  the  Experiment  Station,  it  was  found  that  the  application 
of  the  following  fertilizer  gave  very  good  results: 

Muriate  of  Potash    50  lbs. 

Cotton  Seed  Meal     120  lbs. 

Acid  phosphate     240  lbs. 

This  formula  represents  the  amount  used  per  acre. 

Almost  as  good  results  were  secured  by  substituting  200 
pounds  of  Kainit  for  the  5')  pounds  of  muriate  of  potash  in  the 
above  fertilizer. 

"Yes,"  some  one  will  say,  "I  used  a  complete  fertilizer 
and  my  cotton  rusted."  This  may  be  true,  but  probably  the 
fertilizer  was  exhausted  or  all  used  up  about  the  time  the  cotton 
befan  to  rust,  On  the  loose,  sandy  soil  of  South  Georgia  we 
think  it  would  be  a  good  plan  to  apply  the  fertilizer  in  two 
applications.  Use  part  of  the  fertilizer  when  planting  and  make 
the  last  application  about  the  time  the  bolls  begin  to  form. 
This  would  supply  the  plant  with  food  when  it  needs  it  most, 
Uiat  is,  when  the  bolls,  are  forming.  The  result  would  be  to 
keep  the  plants  in  a  healthy  condition,  for  a  longer  time  than 
where  all  the  fertilizer  is  applied  at  once. 

The  writer  believes  that  the  rust  last  year  was  due  in  some 
coses  to  the  poor  mechanical  condition  of  the  soil.  And  of 
course  if  the  soil  was  in  such  condition  so  that  the  food  supply 
could  not  be  used,  or  such  that  the  plants  soon  suffered  from 
drought,  three  or  four  applications  of  fertilizer  would  not  pre- 
vent the  rust.  We  recommend  that  in  the  fall  or  winter  the 
soil  be  turned  over  good  and  deep  with  a  turning  plow.  We 
believe  many  of  the  diseases  and  poor  crops  could  be  prevented 
hy  this  method.  The  method  now  used  by  many  planters  of 
bedding  in  the  cotton  without  at  first  turning  over  the  soil,  can- 
not  but  produce  poor  results  if  continued  year  after  year. 

'CuUok  Uiui,  Ball.  W,  AIL  Agr.  Eip.  SUUon. 
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Id  conDection  with  the  deep  plowing  and  proper  applica- 
tion of  the  necessary  fertilizers  rotation  of  crops  must  be  prac- 
ticed if  the  best  results  are  to  be  secured.  This  will  improve 
the  mechanical  and  chemical  condition  of  the  soil,  and  also 
reduce  the  number  of  nematode  worms  in  the  soil.  {For  a  de- 
scription of  Nematode  -worms  send  for  Bui.  22)  In  a  number 
of"  fields  examined  last  year,  where  the  rust  was  bad,  the  nem- 
atode worms  were  also  very  numerous  on  the  cotton  roots.  It 
is  a  well  known  fact^that  the  presence  of  the  nematode  worms 
on  the  roots  of  any  plants  cause  injury  to  a  greater  or  less  extent. 
On  such  land,  of  course,  crops  must  l)e  avoided  that  tend  to 
increase  the  nematode  worms.  These  crops  are:  The  common 
cowpeas,  melons,  cucumbers,  sugar  cane,  cabbage,  okra,  col- 
lard,  potato,  tomato,  sunflowers,  gourds  and  peach  trees.  In- 
stead of  the  common  varieties  of  cowpea  plant  the  Iron  cowpea 
or  the  Soy  bean. 

The  foregoing  remarks  and  suggestions  all  point  to  the  fact 
that  the  cotton  grower  of  today,  his  crop  being  menaced  by 
bla;k  root,  cotton  anthracnoae  and  cotton  rust,  must,  in  order 
to  raise  cotton  successfully  and  profitably,  practice  rotation  of 
crops  and  selection  of  seed. 
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SPECIAI.  NOTICE. 

Cotton  growef^  may  make  it  greatly  to  their  advantage, 
besides  being  of  assistance  to  the  State  Board  of  Entomology, 
by  sending  specimens  of  diseased  plants  and  reporting  all  cases 
of  injury  to  cotton.  Wherever  cotton  fields  are  affected  by 
disease  of  any  kind,  or  attacked  by  insects,  we  would  like  to 
rec^ve  specimens  of  plants  or  insects,  or  both.  A  letter  of 
explanation  should  also  be  sent  under  separate  cover  giving 
Buch  information  rega:rding  the  injury  as  may  be  of  assistance 
in  helping  us  to  suggest  a  remedy.  It  is  against  the  postal 
regulations  to  send  letters  in  packages,  unless  letter  postage 
rate  is  paid.  For  that  reason,  specimens  of  cotton  or  other 
plants,  mailed  alone,  should  be  plainly  labeled  with  name  and 
address  of  sender,  and  a  letter  of  explanation  should  be 
mailed  at  the  same  time. 

It  is  of  the  utmost  importance  that  the  cotton  growers  of 
Georgia  should  be  constantly  on  the  lookout  for  all  cotton  in- 
sects. This  is  particularly  true  on  account  of  the  Mexican  cot- 
ton boll  weevil  which  may  reach  Georgia  in  a  few  years.  If 
this  insect  is  discovered  when  it  first  reaches  Georgia,  prompt 
action  may  prevent  its  spreading  over  a  large  area,  as  it  has 
done  in  Texas  and  Loui^ana.  We  desire  to  urge  cotton  grow- 
ers to  collect  all  insects  which,  in  any  way  resemble  the  boll 
weevil,  and  send  specimens  to  the  Board  of  Entomology  to  be 
identified.  Anyone  desirous  of  obtaining  a  bulletin  giving  il- 
lustrations and  description  of  the  boll  weevil,  may  get  same 
upon  request. 

Injurious  insects  or  diseases  affecting  crops  othe'  than  cot- 
ton will  be  gladly  received  and  given  careful  attention. 

All  specimens  of  diseased  plants,  insects,  and  letters  of  in- 
quiry should  be  addressed  to  the  undersigned. 
-Respectfully, 

R.  I.  SMITH, 

State   Entomologist. 


^.y  Google 


,1,1.0,  Google 


,1,1.0,  Google 


,1,1.0,  Google 


,1,1.0,  Google 


,1,1.0,  Google 


GEORGIA 

State  Board  of  Entomology 

BULLETIN   NO.    26.  -AUGUST,    1»»». 

Peach  Leaf  Curl,  Yellows, 
Rosette  £iiid  Little  Peach. 


This  Bulletin  Contains  a  Report  on  Experiments  Conducted 
in  igo6  and  1907. 


BY 
E.  L.  WORSHAM  and  W.  V.  REED. 


BUILDING  ^  AtlftTlta,    G&. 

DigiliLOD,  Google 


GEORGIA  STATE  BOARD  OF  ENTOMOLOGY. 


ORGANIZATION. 

T.  C.  HUDSON, 

Chairman,  Commissioner  of  Agricnlture,  Atlanta. 

Ex-0{ficio  Member. 

P.  J.  RERCKJIAXS, 

President  ()f  State  Hortieultiiral  Society.  ,\n^nsta. 

Ex-Officio  Meirrl-er. 

J.J.  CONNER, 

President  of  State  Agricnltnral  Society,  Cartersvillc. 

Ex-Officio  Member. 

E.  L.  WORSllAM, 
Stale  Entomologist  and  Secretary  of  the  Board,  .Atlanta. 

A.  C.  LEWIS. 
Assistant  State  Entomologist.  Atlanta. 

W.  V.  REED. 
Field  Assistant   Entomologist,   Atlanta. 

G.  R.  CASEY, 
Deputy  Inspector,  Adairsville. 

W.  W.  CHASE, 
Deputy  Inspector,  Atlanta. 


Do.ieo, Google 


^ 


Pig.  1.     Two  peach  twig*  showing  leaves  badly  diseased  with  leaf  curl. 
(After  W.  M.  Scott.) 
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PEACH  LEAF  CURL. 
General  Remarks. 

As  will  be  remembered,  in  the  springs  of  1906  peach  leaf 
cur!  was  exceptionally  severe,  occurring  in  numerous  orchards 
io  the  northern  and  middle  sections  of  the  State  and  extend- 
ing farther  South  to  an  injurious  extent  than  it  has  hereto- 
fore. In  fact,  many  fruit  growers  whose  orchards  were 
severely  affected  were  very  much  alarmed  and  suffered  con- 
siderable loss  of  their  crops.  This,  too,  was  the  case  with  a 
number  of  orchardists  who  were  familiar  with  the  fact  that 
spraying  with  Bordeaux  just  before  the  buds  open  in  the 
spring  was  an  effective  remedy  against  curl.  But  owing  to 
the  limited  time  of  the  known  effectiveness  of  spraying  and 
the  rush  work  at  that  particular  season,  many  could  not  do 
the  spraying  without  suffering  a  more  apparent  loss  in  their 
other  farm  operations.  With  this  fact  in  view  and  the  high 
price  of  copper  sulphate,  it  was  determined  to  make  a  com- 
parative test  of  fall  and  spring  sprayings  with  different 
strengths  of  Bordeaux  together  with  several  other  spray  mix- 
tures that  would  likely  be  found  satisfactory. 

Nature  of  the  Peach  Leaf  Curl  Disease. 

No  outward  signs  of  the  presence  of  leaf  curl  are  visible 
in  the  spring  when  the  disease  occurs  until  it  is  too  late  to 
be  controlled  for  that  season.  The  affected  leaves  (See  Fig. 
1)  take  on  an  abnormal  color,  become  curled  and  much 
thickened  and  finally  drop.  The  presence  of  the  curl  may 
be  occasionally  noted  in  the  young  twigs  as  in  Fig.  2,  mak- 
ing them  abnormally  large,  but  it  is  confined  principally  to 
leaves. 


DigmzecDv  Google 


Fig.  2.      a,  healthy  twig;  b  and  c,  tv'igB  in  wbieb  leaf  «utI 
fungus  IB  wintering;  d,  twig  killed  by  fungus.     (After  Duggar.) 
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Fig.  3.     Defoliation  due  to  leaf  curl. 
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The  chief  damage  is  from  defoliation  of  the  tree.  The 
defoliation  may  not  result  in  death  to  the  tree,  but  fruit  is 
damaged  or  lost  and  the  general  vitality  of  tree  is  lessened. 
Fig,  3  shows  defoliation  due  to  leaf  curl. 

DistributioD. 

The  peach  leaf  curl  disease  is  widely  spread  over  the  entire 
world,  in  fact  wherever  the  culture  of  the  peach  is  attempted. 
In  the  United  States  tl  occurs  in  all  sections,  but  is  more 
serious  in  the  Northern  and  Western  portions.  While  in 
Georgia  the  conditions  are  more  favorable  for  leaf  curl  in 
the  Northern  part  of  the  State,  infections  occurred  to  a  serious 
extent  in  the  spring  of  1906  over  fully  two-thirds  of  the  State. 

Life  History  of  Fungus. 

In  this  latitude  it  is  usually  about  the  first  to  the  middle  of 
May  when  the  curl  is  most  pronounced.  The  curled  and 
thickened  appearance  of  the  leaves  is  due  to  a  microscopic 
plant  or  fungus  that  lives  and  feeds  upon  the  juices  within 
the  leaves,  not  unlike  the  roots  of  a  peach  tree  that  permeate 
and  feed  upon  the  plant  food  in  the  soil.     (See  Fig.  4). 


Kg.  4.     Seeticm  tbrougb  leaf  affected  with  Icsf  curl,     a,  ascus;  st,  stalk 

call;  b7,  calls  of  hjineiiiuiii ;  ep,  epidermis;   m,  mjceliuni, 

(After  AtkinsoD.) 
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This  fungfus  is  made  up  of  a  fine  network  of  threads  or 
hypae  as  shown  in  Fig.  S.  Such  a  mass  of  hypae  is  called  a 
mycelium.  This  fungus  in  attacking  the  cells  of  the  plants 
causes  them  to  multiply  and  enlarge  abnormally  and  causes 
the  affected  parts  to  become  very  much  distorted ;  in  case  of 
attack  on  leaves  we  have  the  characteristic  distortions  or 
"curis"  as  shown  in  Fig.  1. 


Fig.  S.    Mycelium  or  vegetative  p&rt  of  leaf  enfl  greatly  enlarged. 
(After  Pierce.) 

On  the  ends  of  the  tiny  threads  or  h}rpae  making  up  the 
mycelium  of  the  fungus  are  borne  the  sac-like  bodies  (asci) 
in  which  occur  the  minute  spores  which  correspond  to  seed  in 
'  higher  plants.  Each  sac  or  ascus  bears  from  four  to  eight 
spores  as  shown  in  Fig.  4. 

These  asci  very  often  are  produced  in  such  numbers  on  the 
surface  of  the  leaves  as  to  give  them  a  grayish,  dusty  appear- 
ance, and  on  becoming  thoroughly  matured  liberate  their 
spores  in  countless  millions.  These  spores  are  then  blown 
by  the  wind  and  lodged  in  all  conceivable  crevices  in  the  baHc 
and  beneath  the  scales  of  the  buds  of  the  trees  where  under 
favorable  conditions  they  germinate  and  form  new  mycelia. 

Conditions  Favorable  for  Leaf  Curl. 

Although  it  has  been  shown  that  leaf  curl  is  produced  from 
spores  like  higher  developed  plants,  as  corn,  from  the  seed, 
the  prevalent  idea  that  it  is  due  to  cold  weather  in  the  spring 
is  not  without  good  foundation.  Just  as  warmth  and  moisture 
are  favorable  to  the  germination  of  corn,  so  damp  and  cold 
weather  aid  in  the  development  of  the  spores.  Again,  the 
peach  tnee  being  retarded  and  weakened  in  its  growth  by  the 
unfavorable  weather,  it  is  more  susceptible  to  the  attacks  of  its 
parasitic  host  that  finds  the  weather  so  advantageous  to  its 
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growth.  It  is  frequently  noted  that  the  Northern  slope  or 
the  most  exposed  parts  of  an  orchard  to  the  cold  winds  suffer 
more  severely  from  leaf  curl,  and  this  ts  just  what  we  would 
expect  from  the  nature  of  the  disease.  The  trees  on  these 
exposed  places  embody  more  nearly  the  conditions  favorable 
to  the  highest  development  of  the  disease. 

Spraying  Experiments. 
In  selecting  sprays  for  the  experiments  only  those  mixtures 
that  were  well  established  for  their  fungicidal  value  were 
tested,  and  accordingly  the  following  spray  outline  was  formu- 
lated by  Mr.  R.  I.  Smith  and  tested  at  Adairsville  by  Mr.  G.  R. 
Casey  and  at  Mount  Airy  by  Mr.  W.  V.  Reed.  Each  pJat 
contained  fifty  trees  or  thereabout  and  was  selected  with  a 
view  to  uniformity  as  to  trees  and  location  as  much  as  possible. 
The  spring  spraying  was  an  exact  duplicate  of  the  work  done 
in  the  fall. 

Plat  1.     Bordeaux  Mixture : 
Formula — 

Lime 6  Iba. 

CuSO.  (Copper  Sulphate) 6  lbs. 

Water 60  gallons. 

Plat  3.    Bordeaux  Mixture : 
Formula — 

Lime 6  lbs. 

CuSO.   3  lbs. 

Water 50  gallons. 

Plat  3.    Copper  Sulphate  Solution : 
Formula — 

CuSO. — 5  lbs. 

Water 50  gallons. 

Check  Plat  No.  1,  containing  60  trees : 
Plat  4.    Copper  Sulphate  Solution: 
Formula — 

CuSO.  - 3  lbs. 

Water 60  gallons. 

Plat  6.    Lime-Sulphur  Wash : 
Formula- 
Lime  — 20  lbs. 

Sulphur 16  lbs. 

Water  to  make- 50  galli 


Plat  6.     Lime-Salt-Sulphur  Wash : 
Formula — 

Lime 30  lbs. 

Sulphur 16  lbs. 

Salt 10  lbs. 

Water  to  make 50  gallons. 

Plat  r.    Oregon  Wash: 
Formula — 

Lime 15  lbs. 

Sulphur 15  lbs. 

CuSO. 1J4  lbs. 

Water  to  make 50  gallons. 

Check  Plat  No.  2,  containing  60  trees : 
Plat  8.     Lime-Sulphur  Wash: 
Formula — 

Lime 15  lbs. 

Sulphur 12  lbs. 

Water  to  make 50  gallons. 

Plat  9.    Soda  Bordeaux: 
Form '1  la — 

Soda  (lye)  1  lb. 

CuSO. 3  lbs. 

Lime 5  oz. 

Water 30  gallons. 

Plat  10.     Soda  Bordeaux: 
Formula — 

Soda  (lye)   1  lb. 

CuSO.   2  lbs. 

Water 30  gallons. 

Orchards  at  Mount  Airy  and  Adairsville  were  selected  in 
which  to  make  the  spraying  tests  on  account  of  getting  con- 
ditions very  favorable  to  leaf  curl.  During  the  spring  before 
the  work  was  begun  in  the  fall  the  curl  had  been  severe  in 
each  orchard,  and  being  located  at  a  high  altitude  and  exposed 
to  Northern  winds,  the  trees  were  more  likely  to  be  affected 
with  curl  the  following  year.  The  trees  on  which  the  spraying 
was  to  be  made  were  selected  at  the  most  elevated  points  in 
the  orchards  where  the  curl  had  been  most  severe. 

The  spraying  was  begun  at  Mount  Airy  in  the  fall,  Novem- 
ber 16,  1906  and  at  Adairsville  on  the  same  date.     At  the 
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former  place  the  spraying  was  finished  November  19,  and  at 
the  latter  November  23.  The  spring  sprajang  was  applied  the 
second  week  in  February  1907  at  Mount  Airy  and  between 
February  11,  and  March  4,  at  AdairsvUle.  An  ordinary  Gould 
barrel  spray  pump  with  Vermorel  nozzle  was  used,  and  the 
spray  was  most  thoroughly  applied. 

From  notes  made  at  the  time  the  fall  applications  were 
made  at  Mount  Airy,  it  was  found  that  the  work  was  inter- 
rupted on  account  of  rain  between  the  time  of  treatment  of 
plat  4  and  plat  5.  There  were  frequent  rains  during  and 
immediately  following  the  time  the  fall  applications  were  made, 
but  for  the  sprayings  which  were  made  in  the  spring,  weather 
conditions  were  very  good. 

The  plats  were  examined  at  Mount  Airy  on  May  8th,  1907 
by  Mr.  Smith  and  Mr.  Reed,  and  at  Adairsville  by  Mr.  Casey 
and  Mr.  Reed  on  May  31.  At  the  time  the  examination  was 
made  at  Mount  Airy  it  was  thought  probable  that  the  curl 
would  be  more  pronounced  later  on,  and  a  second  exami- 
nation was  made  by  Mr.  Reed  on  May  28th.  Not  much  more 
curl  made  its  appearance  and  as  the  results  of  all  examinations 
were  practically  the  same,  we  can  conveniently  consider  them 
together,  and  the  notes  may  be  stated  thus ; 

Plat  I.  (Bordeaux,  strong).  Both  fall  and  spring  treat- 
ment thoroughly  effective.  No  curl  found  at  all  on  plats 
at  Mount  Airy  and  only  an  occasional  leaf  affected  at 
Adairsville;  no  doubt  due  to  a  twig  not  being  hit  by  the 
spray. 

Plat  2.     (Bordeaux,  weak).    Results  identical  with  Plat  1. 

Plat  3.     (Copper  Sulphate  Solution,  strong).    Neither  fall 

nor  spring  treatment  effective.  Fall  spraying  less  so  than 

spring  treatment. 

Check  Plat  1.  This  check  plat  at  Mount  Airy  cannot  be  classed 
as  being  severely  affected  with  curl  although  it  was 
present  on  all  the  trees  in  the  plat  and  individual  trees 
occasionally  were  severely  affected.  At  Adairsville  the 
curl  on  check  plat  was  severe,  threatening  to  cause  the 
trees  to  drop  their  fruit. 
Plat  4.  (Copper  Sulphate  Solution,  weak).  Results  sim- 
ilar to  Plat  3. 


Plat  5.  (Lime-Sulphur  Wash,  rtrong).  Both  fall  and 
spring  treatment  effective.  An  occasional  curl  leaf 
found  at  tips  of  twigs,  due  no  doubt  to  that  portion  not 
being  hit  by  spray,  but  otherwise  not  enough  curl  pres- 
ent to  cause  the  spray  to  be  classed  other  than  effective. 

Plat  6.  (Lime-Sulphur-Salt  Wash,  strong).  Both  fall  and 
spring  treatment  effective.  By  comparing  with  Plat  5, 
it  was  apparent  that  the  salt  did  not  add  any  value  to 
the  spray. 

Plat  7.  (Oregon  Wash).  Both  treatments  effective.  No 
curl  found  on  trees. 

Check  Plat  2.  Located  on  a  more  exposed  elevation,  and 
consequently,  curl  more  severe  at  Mount  Airy,  At 
Adairsville  very  bad;  almostevery  leaf  on  trees  affected. 

Plat  8.  (Lime-Sulphur  Wash,  weak).  Results  effective 
as  were  those  of  Plat  5  sprayed  with  the  strong  wash. 

Plat  9.  (Soda  Bordeaux,  strong).  Not  effective.  How- 
ever, from  60  per  cent  to  76  per  cent  leas  curl  than  on 
check  plats. 

Plat  10.  (Soda  Bordeaux,  weak).  Not  effective.  Results 
practically  same  as  Plat  9. 

It  will  be  seen  from  the  foregoing  results  that  Bordeaux 
(Lime  6  lbs..  Copper  Sulphate  3  lbs..  Water  60  gals.),  is  the 
most  satisfactory  spray  from  an  economic  point  of  viewr 
against  the  peach  leaf  curl.  Particular  attention  should  here 
be  directed  to  the  fact  that  the  fall  spraying  controls  the  curl 
just  as  well  as  the  spring  treatment. 

All  of  the  Lime-Suiphur  washes  and  the  Lime-Sulpbur-Salt 
wash  were  effective  in  controlling  the  curl  and  in  case  an 
orchard  was  infested  with  scale  also,  these  would  be  the  proper 
sprays  to  use  as  they  would  serve  the  double  purpose  of  pre- 
venting leaf  curl  and  controlling  the  scale  at  the  same  time. 
As  stated  before,  the  salt  does  not  add  any  apparent  value 
to  the  spray  against  leaf  curl  and  it  has  already  been  demon- 
strated by  the  Department,  as  set  forth  in  Bulletin  No.  17, 
that  it  has  no  recognized  value  against  scale  unless  it  is  to 
make  the  spray  stick  to  the  trees  more  tenaciously.  This 
doubtful  value  though,  is  offset  by  the  fact  that  the  salt  in  the 
mixture  causes  the  spray  machinery  to  rust  more  severely, 
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One  other  point  that  might  be  misleading  to  those  who 
wish  to  use  Lime-Sulphur  wash  for  curl,  as  demonstrated  in 
these  experiments,  and  for  scale  also,  is  the  strength  of  wash 
to  use.  Our  tests  of  the  two  strengths  given  herein  for  leaf  curl 
were  of  the  same  value,  but  not  so  in  their  effect  on  the  scale. 
The  stronger  the  wash  the  more  effective  it  is  against  the 
scale,  but  as  there  is  a  liability  of  injuring  the  trees  by  too 
strong  an  application,  the  20-16-50  wash  has  been  found  by 
experiments  to  be  more  desirable  to  use  against  the  scale,  and 
would  be  advised  for  orchards  which  are  treated  for  both  leaf 
curl  and  scale. 

The  Copper-Sulphate  solutions  were  not  satisfactory  as 
before  indicated.  The  fact  that  the  spring  sprayings  were 
more  satisfactory  than  those  made  in  the  fall,  would  indicate 
that  lime  is  essential  in  making  the  spray  adhere.  The  Copper- 
Sulphate  solutions  applied  to  the  trees  in  the  fall,  being  sub- 
jected to  the  rains  all  winter  and  spring,  were  more  nearly 
washed  off  the  trees  than  those  applied  in  the  spring:  hence, 
the  less  effectiveness  of  fall  treatment.  The  lime  in  the  two 
Bordeaux  mixtures  applied  in  the  fall,  on  the  other  hand,  kept 
the  Copper  Sulphate  from  being  washed  off  and  no  difference 
was  noticeable  in  the  results  of  the  fall  and  spring  treatments. 

Of  the  remaining  two  sprays  tested,  Oregon  Wash  rjid  Soda 
Bordeaux,  the  Oregon  Wash  was  effective,.but  as  it  has  no 
superior  advantages  over  Bordeaux  cither  in  convenience  of 
preparation  or  the  cheapness  of  the  ingredients  it  contains, 
it  has  no  superior  commendable  value. 

Remedial  Measures. 

In  case  orchards  are  not  sprayed  during  the  winter,  and 
develop  leaf  curl  in  the  spring,  there  is  no  possible  way  to 
control  the  disease  by  remedial  measures,  and  all  efforts  should 
be  directed  to  aid  the  strained  conditions  the  trees  will  be 
left  in,  by  stimulating  their  growth,  if  a  serious  amount  of 
foliage  is  involved.  It  is  always  recommended  that  the  orchard 
be  ^ven  an  extra  amount  of  cultivation  to  stimulate  growth 
in  producing  new  leaves;  a  quick-acting  nitrate  fer- 
tilizer hoed  or  harrowed  into  the  soil  around  the  tree,  will 
assist  greatly  in  this  direction.  One-half  pound  of  nitrate  of 
soda  to  an  average  size  tree  on  thin  land  is  well  adapted  and 
recommended  for  this  purpose. 


By  applying  these  remedial  measures  the  present  crop  of 
fruit  may  be  saved  and  the  trees  strengthened  in  d':veloping 
leaves  and  growth  to  such  an  extent  as  to  put  on  a  full  crop 
of  fruit  buds  for  another  year,  but  otherwise,  may  he  so  badly 
impaired  in  strength  as  to  make  a  fruit  crop  doubtful  the  fol- 
lowing year.  At  best,  remedial  measures  are  only  to  meet  the 
emergency  and  the  tree  should  be  sprayed  the  following  winter 
to  prevent  a  re-occurrence  of  the  disease. 


DIRECTIONS    FOR    THE    PREPARATION    OF    BOR- 
DEAUX, LIME-SULPHUR  WASH  AND 
OREGON  WASH. 


Bordeaux. 

Slake  the  lime  carefully  with  enough  water  to  reduce  it  to 
the  consistency  of  cream  and  dilute  to  35  gallons.  Dissolve 
the  bluestone  (copper  sulphate)  in  25  gallons  of  water  by  sus- 
pending the  crystals  in  a  coarse  sack  a  few  inches  below  the 
surface  of  the  water.  The  bluestone  will  dissolve  more  rapidly 
if  kept  in  motion ;  or  a  few  gallons  of  warm  water  may  be  used 
in  which  to  dissolve  the  bluestone,  and  the  solution  then 
diluted  to  25  gallons.  Now  take  a  third  barrel  and  pour  the 
two  solutions  together  simultaneously  by  dipping  up 
a  pailful  of  each  and  allowing  the  streams  of  the  two  to  ming;le 
in  mid-air  as  they  are  poured  into  the  barrel.  After  thoroughly 
stirring,  the  Bordeaux  will  be  ready  for  use.  It  should  be 
thoroughly  strained  to  prevent  any  foreign  matter  entering 
the  spray  pump  to  clog  the  nozzles. 

Lime-Sulphur  Wash. 

Add  water  to  the  sulphur  and  stir  the  mixture  until  it  is 
reduced  to  a  paste,  using  only  enough  water  to  break  up  all 
the  lumps.  Place  fifteen  or  twenty  gallons  of  water  in  a 
kettle,  tank  or  boiling  vat,  as  the  case  may  be,  and  heat  to 
the  boiling  point.  Add  the  sulphur  paste  to  the  boiling  water 
and  mix  thoroughly.  Next  add  the  stone  lime,  previously 
weighed  out,  to  the  boiling  mixture  and  stir 'often  enough 
through  the  process  of  cooking  to  keep  the  lime  and  sulphur 
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well  mixed.  In  this  way  the  combined  heat  of  the  water  and 
slakiag  lime  will  dissolve  much  of  the  sulphur.  As  the  sulphur 
goes  into  solution  the  mixture  will  take  on  a  rich,  brick-red 
color.  While  the  lime  is  slaking,  water  may  have  to  be  added 
to  prevent  boiling  over,  or  the  steam  turned  off  when  steam 
is  employed,  though  by  adding  only  a  few  lumps  of  the  lime 
at  a  time  to  the  bolHng  mixture  at  intervals  of  a  few  minutes, 
further  precaution  will  not  be  necessary  to  prevent  boiling 
over,  and  will  also  extend  the  time  of  rapid  cooking  over  a 
longer  period.  An  excess  of  water  more  than  twenty  to 
twenty-five  gallons  at  the  outside  is  not  desirable.  After  the 
lime  is  slaked,  continue  the  boiling  until  the  sulphur  is  dis- 
solved, which  will  be  in  the  course  of  an  hour  or  considerably 
less  time  where  the  boiling  is  rapid  and  continuous. 

As  to  how  long  the  mixture  should  be  cooked,  much  de- 
pends on  the  time  and  manner  of  cooking,  and  the  operator 
must  be  guided  solely  by  the  color  of  the  mixture.  When 
properly  boiled  the  I^ime-Sulphur  wash  will  be  a  dirty 
orange  color  with  a  greenish  cast.  No  signs  of  the  bright 
yellow  sulphur  will  be  present.  This  condition  must  be  taken 
as  unvarying  and  the  boiling  discontinued  at  this  stage.  By 
using  steam  a  mixture  of  the  proper  color  may  be  obtained  in 
thirty  minutes'  boiling,  but  in  a  kettle  over  a  fire,  owing  to  the 
irregularity  of  the  heat,  the  boiling  may  have  to  be  continued 
for  an  hour  or  more. 

When  the  mixture  is  boiled  until  it  assumes  the  correct 
color,  it  is  ready  to  be  diluted  to  fifty  gallons.  This  can  be 
done  either  with  cold  or  warm  water.  The  latter,  however,  is 
somewhat  to  be  preferred  when  convenient.  The  diluted  mix- 
ture should  retain  its  dirty  yellowish-green  color  with  no  signs 
of  the  bright  sulphur  present.  When  otherwise,  it  is  a  sure 
indication  that  the  concentrated  solution  was  not  boiled  suffi- 
ciently. 

Oregon  Wash, 

Slake  the  lime  in  warm  water.  Dissolve  the  bluestone  in 
warm  water.  Pour  the  bluestone  solution  on  the  slaking  lime 
and  add  the  sulphur  also  to  the  slaking  lime.  Boil  one  hour 
in  20  gallons  of  water,  then  dilute  to  50  gallons  and  apply 
while  warm. 
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SunmuiT. 

Leaf  curl  can  be  successfully  controlled  hy  spraying  with 
the  proper  sprays  in  the  fall,  as  well  as  in  the  spring  just 
before  the  buds  begin  to  swell. 

Bordeaux  of  the  formula,  lime  6  lbs.,  copper  sulphate  3 
lbs.,  water  50  gallons,  is  the  best  spray  to  use  from  an  economic 
standpoint,  for  leaf  curl  alone. 

Lime-Sulphur  wash  of  the  formula,  lime  20  lbs.,  sulphur 
16  lbs,  water  50  gallons,  is  the  most  desirable  in  case  the 
orchard  is  infested  with  scale. 

Remedial  measures  after  the  leaf  curl  has  appeared  are 
only  to  meet  the  emergency  and  should  be  lollowed  by  spray- 
ing the  following  winter. 


PEACH  YELLOWS .• 


This  disease  is  American  in  origin  and  records  show  that 
it  has  existed  for  more  than  one  hundred  years.     Figure  6 
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O  f  e*CM  TELLOWS.^  PEACH  HOSETTE . 

Fig.  6.    Distribution  of  p«acb  yellows  aod  peach  rosetta  in  18EM. 

shows  its  distribution  in  1894,  and  while  it  probably  exists 
in  other  sections,  we  have  reports  of  its  spread  to  only  two 
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other  States.  Prof.  Phillips,  State  Entomologist  of  Virginia, 
in  Circular  No.  4,  N.  S.,  states  that  it  has  spread  to  East 
Tennessee  and  West  North  Carolina.  This  shows  that  the 
disease  is  gradually  approaching  Georgia  and  unless  the  nur- 
serymen and  fruit  growers  ^ve  us  their  hearty  co-operation 
in  the  enforcement  of  our  law  against  yellows,  there  is  grave 
danger  of  its  being  introduced  into  Georgia. 

Fruit  growing  in  many  sections  of  Connecticut,  Virginia, 
Delaware,  Maryland  and  Michigan  has  been  diKontinued  on 
account  of  yellows.  Prof.  Phillips  claims  that  in  one  county 
in  Virginia  in  1900  there  were  106,000  peach  trees  and  at  this 
date  (1908)   there  arc  not  30,000  trees  in  the  entire  county. 

In  addition  to  peach,  yellows  attacks  plum,  nectarine  and 
apricot. 

Nature  of  the  Disease. 


a  limbi  and  tninki. 


If  the  affected  tree  is  in  bearing  the  first  syiitptw  i&  mani- 
fested in  the  premature  ripening  of  thf  fruit,  which  may  take 
place  several  weeks  or  only  a  few  days  before  the  normal 
season  of  ripening.  Premature  ripening  may  be  due  to  other 
causes,  but  the  yellows  peaches  bear  characteristic  bri^t-red, 
measly  blotches  over  the  skin  and  streaks  of  red  through  the 
flesh,  often  reaching  the  pit. 

Another  reliable  symptom  is  the  pushing  out  of  newly 
formed  buds  at  the  ends  of  apparently  healthy  twigs  or  water 
sprouts,  into  short  shoots  with  small,  yellowish  leaves.  Such 
buds  should  not  put  out  until  the  following  season.  Also, 
the  disease  may  cause  dormant  buds  on  the  trunk  and  larger 
limbs  to  push  into  feeble,  often  branched,  broomlike  shoots. 


Fig.  8.    Cbar&cteriatio  leaf  and  tnig  growth  of  yellows  o 
set.     (After  Allwood.) 
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characterized  by  narrow,  stiff  leaves.  (Such  growths  are 
shown  in  Fig.  7).  Affected  trees  may  live  for  three  to  five 
years,  during  which  time  they  are  gradually  weakened  and 
finally  the  foliage  becomes  yellowish  or  reddish  in  color. 
Figure  8  shows  characteristic  growths  on  trees  one  year  set. 

The  term  "yellows"  is  somewhat  misleading.  Quite  a 
number  of  supposed  cases  of  yellows  in  this  State  have  been 
reported,  but  upon  investigation  the  yellowing  of  the  foliage 


Fig.  9.    Healthy  limbs  to  left;  two  jear  peacb  tree  d^seaBcd  with  j>e11ows 
to  right.     (After  Pbillipa.) 

in  every  case  proved  to  be  due  to  the  peach  borers,  drouth 
or  some  other  weakening  effect  on  the  trees.  Premature 
ripening  of  the  fruit  from  similar  causes  has  also  led  many 
to  believe  their  trees  to  be  affected  with  yellows.  The  absence 
of  red  spots  on  the  skin  and  red  streaks  through  the  f^esh 
of  the  fruit  should  serve  to  relieve  uneasiness  in  such  cases. 
The  cause  of  yellows  is  yet  undetermined,  but  it  is  definitely 
known  to  be  a  disease  and  can  be  communicated  from  tree  to 
tree  and  from  orchard  to  orchard.  Experiments  have  shown 
that  it  can  be  communicated  to  healthy  trees  through  buds 
taken  from  diseased  trees,  but  the  manner  of  its  natural  spread 
from  tree  to  tree   is  yet   unknown.     It   is   known,  however. 
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that  from  scattered  cases  in  the  orchard  it  will  gradually  spread 
over  the  entire  orchard  and  completely  destroy  it  if  left 
unmolested. 

Prevention. 

It  is  to  preventive  measures  alone  that  we  have  to  resort 
for  protection  against  yellows: 

First.  Trees  should  not  be  purchased  from  sections  where 
yellows  is  known  to  exist.  Yellows  is  liable  to  develop  io  such 
stock  after  planting. 

Second.  Pits  from  affected  trees  should  not  be  planted. 
It  has  been  demonstrated  that  the  disease  develops  in  trees 
from  such   pits. 

Third.  Whenever  the  disease  appears  in  an  orchard,  every 
affected  tree  should  be  rooted  up  and  burned.  Simply  cutting 
off  the  affected  parts  is  not  suflfkient.  The  virus  exists  in  the 
apparently  healthy  parts  and  would  soon  develop  symptoms  of 
yellows.    The  whole  tree,  root  and  branch,  must  be  destroyed. 


This  disease  which  attacks  peaches  and  plums  is  well 
known  in  Georgia.  It  is  called  rosette  from  the  peculiar  tufts 
into  which  the  leaf  buds  grow  on  trees  affected  by  it.  Its 
distribution  in  1894  is  shown  in  Fig.  6,  and  we  have  no 
evidence  that  it  has  spread  to  other  States  since  that  time. 
It  probably  originated  in  Georgia  and  has  been  known  to 
exist  here  for  at  least  thirty  years.  The  map  shows  it  to  be 
present  in  Western  South  Carolina  and  in  the  vicinity  of  Man- 
hattan, Kansas,  and  It  has  been  reported  from  Missouri.  It 
probably  does  more  damage  in  Georgia  than  in  any  other  sec- 
tion for  it  destroys  many  trees  each  year  in  the  infected  sec- 
tions of  the  State,  but  the  growers  do  not  consider  it  a  very 
serious  pest  on  account  of  the  fact  that  they  have  been  able 
to  hold  it  in  check  by  destroying  all  trees  that  are  affected  by 
it  as  soon  as  the  disease  makes  its  appearance.  Trees  on  old 
hedges  and  in  neglected  orchards  may  sometimes  serve  as  a 
source  of  infection  for  neighboring  orchards.  Such  trees  as 
these  in  a  community  should  be  carefully  looked  after  by 
parties  who  are  interested  in  the  growth  of  peaches  and  plums. 
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Fig.  10.     Peach  tree  affected  with  r 
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How  it  Spreads. 

The  cause  of  rosette  is  not  definitely  known,  but  Dr.  Erwin 
F.  Smith  of  the  U.  S.  Department  of  Agriculture,  Washington, 
D.  C,  demonstrated  several  years  ago  that  it  could  be  com- 
municated either  by  bud  inoculation  or  root  grafting.  He 
thinks  it  possible  that  the  disease  may  enter  through  the  roots. 
It  is  probably  not  spread  by  birds  and  insects. 

How  to  Detect  it. 

On  account  of  a  misconception  of  the  nature  of  this  disease, 
it  has  been  mistaken  by  many  Georgia  growers  for  yellows. 
No  case  of  yellows  has  ever  been  found  in  Georgia.  When  a 
tree  is  attacked  by  rosette  the  leaves  are  bunched  together  in 
characteristic  rosettes  and  the  foliage  assumes  a  yellowish 
green  or  orange  color  in  case  of  peaches,  and  on  plums,  a 
reddish  color.  The  leaves  are  straight,  more  or  less  stiff,  with 
in-rolled  margins.  A  tree  may  or  may  not  be  attacked  in  all 
parts  at  once.  Fruit  does  not  ripen  prematurely  as  in  yellows 
but  either  shrivels  while  green  and  drops  off,  or  ripens  nat- 
urally. No  fruit  ever  matures  on  a  tree  affected  in  all  parts 
at  once.  No  tree  has  even  been  known  to  recover  when  once 
attacked  by  rosette. 

Prevention. 

It  has  been  demonstrated  that  this  disease  can  be  held  in- 
control  by  digging  out  affected  trees  and  burning  them.  This 
should  be  done  as  soon  as  the  disease  is  detected  on  a  tree. 


LITTLE  PEACH. 


This  is  a  disease  about  which  little  is  known.  According 
lo  Dr.  E.  F.  Smith  in  1901,  it  had  not  been  reported  from  any 
other  State  than  Michigan  where  it  is  said  to  be  more  des- 
tructive than  yellows.  It  has  since  been  reported  in  New 
York  State,  a*d  Prof.  Phillips  thinks  it  probably  exists  in 
two  counties  in  Virginia.  We  have  no  evidence  that  it  exists 
elsewhere. 

This  disease  is  somewhat  on  the  order  of  peach  yellows,  is 
of  the  same  contagious  nature  as  yellows  and  rosette  and  is 
perhaps  even   more  destructive. 
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<  Rg.  11.     PMCh   twig  sbowing   characteristic  mknner   in   which   roaettea 
are  formed. 
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Nature  of  the  Disease. 

In  case  of  little  peach,  the  peaches  appear  to  be  normal 
except  as  to  size ;  they  are  much  dwarfed  and  are  insipid  and 
bitter  to  the  taste.  The  leaves,  according  to  Dr.  E.  F.  Smith, 
are  "possibly  one  half  as  large  and  usually  one  third  thicker 
than  healthy  leaves,  They  are  of  a  sickly,  yellowish,  reddish 
or  bluish-green  color."  The  fruit  does  not  ripen  prematurely 
as  in  yellows,  but  ripens  later  than  the  usual  time  for  ripen- 
ing. 

PreventiOD. 

In  controlling  little  peach,  we  resort  to  the  same  measures 
employed  against  yellows  and  rosette. 
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PROCEEDINGS 


President  P.  J.  Berckm&nB,  of  Augusta,  called  the  meeting 
to  order  at  10.30  o'clock  a.  m. 

Eev.  Dr.  Hoyt  being  absent,  Prof.  John  N.  Sogers,  Supt. 
Tenth  Congressional  District  Agricultural  School,  invoked  tlie 
divine  blessing  for  a  successful  and  beneficial  meeting. 

Col.  I.  C.  Wade,  in  behalf  of  the  city  of  Cornelia,  the  Fruit 
Growers*  Association,  and  the  Chamber  of  Commerce  of  Yonafa 
Land,  welcomed  the  members  and  guests  to  Cornelia,  in  appro- 
priate phrases. 

The  PRESIDENT :  I  take  pleasure  in  introducing  f«  you 
one  of  the  oldest  and  most  valued  members,  who  will  respond 
to  the  address  of  welcome.  Col.  J<Jin  A.  Cobb. 

Col.  Cobb's  response  was  replete  with  assurances  that  the 
members  of  the  Society  were  happy  indeed  at  being  enabled  to 
attend  this  meeting  in  such  a  beautiful  portion  of  our  State, 
and  cordially  thanked  the  citizens  of  Cornelia  for  their  good 
wishes  and  kind  offers  of  hospitality. 


THE    PRESIDENT'S    ADDRESS 

Members  of  the  Qeargia  State  Horticultural  Boctety,  Ladiet  and 
OentJemen: 
When  1  flret  saw  thla  part  of  our  great  State,  many  years  ago,  I 
found  nothing  but  a  wlldemesB.  The  city  of  Coraella  and  the  towns 
surrounding  you  did  not  exist;  Indeed,  I  doubt  If  they  were  thought  ot. 
At  that  time  T  was  quite  Interested  in  this  part  of  the  country,  and  If  It 
had  not  been  that  our  railroads  were  in  an  embryonic  condition,  malcins 
It  very  difficult  to  get  to  and  from  this  portion  of  the  State,  I  would 
certainly  have  remained  where  I  purchased  the  first  piece  ot  ground 
that  I  owned  in  Georgia.  Aided  by  the  railroads,  you  have  developed 
this  section  to  an  extent  that,  what  was  then  a  wllderneea,  la  to-dar 
a  paradise. 
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Pitty-elgfat  ;ears  ago  It  was  my  privilege  to  make  a  month's  visit  to 
this  picturesque  country,  and  in  company  wltb  the  late  Jarrls  Tan 
Buren,  first  saw  some  of  the  native  apples  which  be  and  Mr,  Silas 
McDowell,  of  Franklin,  North  Carolina,  had  collected.  Many  of  thes« 
apples  were  gathered  from  trees,  the  seed  of  which  was  planted  by  the 
Cherokee  Indians  who,  knowing  nothing  of  grafting,  resorted  to  the 
natural  seeding  method  in  propEtgatlng  their  trees.  In  several  spots 
oa  these  mountains  were  remnants  of  those  trees  which  were  un- 
questionably the  oldest  pomologlcal  reminiscences  of  a  seml-civlllzed 
race  then  already  departed  from  their  ancestral  homes.  This  country 
may  also  lay  claim  to  two  of  the  pioneer  nurseries  of  Georgia,  besides 
Mr.  Van  Buren,  Colonel  John  R.  Stanford,  who,  early  in  the  fifties,  bad 
establlsl^d  a  commercial  nursery  at  Clarksvllle,  from  which  many  of 
onr  most  valuable  native  fruits  were  disseminated.  Your  county  was 
also  among  the  first  In  upper  Geoi^a  to  recognize  the  necessity  of 
organizing  an  Agricultural  Society.  On  May  6th,  1S45,  this  was  per- 
fected by  the  election  of  James  R.  Wylle,  as  President,  Qeorge  D.  Phil- 
lips as  First  Vice-president,  John  W.  H.  Underwood  and  Malcolm  J. 
Walker  as  Corresponding  Secretaries.  From  the  three  first  named 
gentlemen  I  received  many  courtesies  and  Infonnation  as  to  the  possi- 
bilities of  this  beautiful  region.  It  Is  therefore  most  appropriate 
tbat  the  Eieorgia  State  Horticultural  Society  should  again  meet,  whence 
many  of  the  earliest  native  pomologlcal  products  were  given  to  our 
fruit  industry.  Many  of  you  have  been  attracted  to  this  highly  favored 
section,  where  a  healthy  climate  and  productive  soil  are  united  to  one 
of  the  most  beautiful  regions  of  this  Southland.  You  have  found  It 
wonderfully  adapted  to  the  growing  of  a  great  variety  of  fruits,  and 
are  thus  continuing,  aided  with  all  the  modern  scientific  discoveries, 
in  what  the  Bed  Men  followed  with  their  primitive  methods. 

It  is  not  my  purpose  to  take  up  your  valuable  time  with  an  elaborate 
address,  but  in  having  again  the  pleasing  service  to  greet  you,  these 
personal  reminiscences  of  more  than  a  half-century  ago  may  be  found 
of  some  interest  to  you. 

There  are,  however,  several  Important  matters  which  concern  the 
welfare  of  this  Society  which  I  desire  to  offer  to  your  attention. 

STATE    AID    AND    FINANCES. 

For  the  past  two  years  our  financial  revenue  has  diminished  rapidly. 
Tbls  is  owing  to  the  gradual  falling  off  of  our  membership,  the  causes 
of  which  must  partly  be  attributed  to  indifference  of  those  who  were 
ODce  our  stannchest  supporters.  Many  ot  our  older  members  have 
gone  to  the  Great  Hereafter,  but  why  do  our  younger  men,  whose 
avocations  are  connected  with  the  soil's  products,  fall  to  afflliate  with 
our  organization  which  has  been  such  a  potent  factor  In  promoting 
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the  cultivation  of  our  Kr«st  hortleoltDral  resourcesl  Every  effort 
to  enlist  those  to  whom  we  look  for  perpetuating  our  work  has  been 
made,  but  success  bas  not  been  encouraging.  Let  me  appeal  to  too 
to  help  recruit  our  ranks,  to  be  once  mora  flUed  as  tbey  were  for  M 
many  years,  and  let  tbe  useTulneBs  of  our  association  continue  to  re- 
main a  credit  to  the  Intelligence  and  refinement  of  our  State. 

For  two  years  past  we  were  unable  to  publish  the  catalogue  of  fruits, 
which  In  tbe  pajH  has  proven  to  be  of  such  great  value  and  has  been 
a  reliable  guide  to  our  fruit-growei«,  especially  to  new  beginners  and 
prospective,  desirable  Immigrants  from  other  States.  Our  State  Board 
of  Entomology  has  generously  come  to  our  rescue  In  largely  paying 
for  the  printing  of  the  proceedings  of  the  session  of  1907.  These  were 
sent  out  Jointly  by  the  Board  of  Bntomology,  as  Bulletin  No.  2B, 
and  the  Society,  part  of  the  expense  of  publication  being  asanmed  by 
the  Society  and  tbe  largest  portion  by  the  Board,  to  which.  In  behalf 
of  the  Society,  sincere  acknowledgment  Is  herewith  tendered.  It  Is 
to  be  hoped  that  aufflclent  funds  may  be  secured  to  again  publish  the 
catalogue  of  fruits,  which  has  been  carefully  revised  during  the  past 
two  years  and  fs  now  nearly  correct  as  every  effort  has  been  made 
to  perfect  it. 

The  Society  has  never  received  a  dollar  of  direct  State  aid  other 
than  above  mentioned.  Every  plea  made  to  tbe  Legislature  for  an 
appropriation  sufficient  to  publish  and  distribute  our  proceedings  has 
been  so  regularly  Ignored  that  further  attempt  has  been  considered 
useless. 

Compare  the  unwillingness  of  the  State  of  Georgia,  to  aid  on  In- 
dustry that,  in  thirty  years,  has  Increased  its  commercial  fruit  prod- 
ucts from  a  few  hundred  dollars  to  an  output  of  7,000  cars  of  peaches 
thlB  year,  Independent  of  pears,  apples,  plume,  small  fruits,  and  enor> 
moiis  quantities  of  melons  and  vegetables.  All  this  has  gone  outside 
of  the  State  and  brought  back  large  financial  returns  during  a  part  of 
the  year  when  our  staple  agricultural  crops  were  months  from  their 
marketable  condition.  Lands  that  thirty  years  ago  were  returned  for 
taxation  at  less  than  ten  dollars  per  acre,  now  command  from  $100 
to  (160.  Box  factories.  Ice  plants,  fruit  canneries  and  many  co-related 
Industries  have  been  eetabllshed  In  many  sections  and  given  employ- 
ment to  a  number  of  people  who  found  remunerative  work  dUBcult  to 
secure  before.  It  Is  my  absolute  belief  that  Were  It  not  for  tbe  con- 
scientious work  of  your  leading  members,  the  present  revenue  of  tha 
State  as  derived  from  the  Increased  land  values  would  not  be  what 
It  is  now. 

This  question  was  fully  considered  at  the  annual  session  of  1907  at 
Augusta  and  the  matter  left  open  for  final  consideration  until  this 
annual  session.     Action  must  therefore  be  taken  at  this  time. 
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Colonel  John  M.  Stubbs,  for  many  years  Vice- p  real  decii  ol  the  Elev- 
entli  GonsreBslODal  District,  departed  this  IKe  on  September  I6tb, 
ISOT.  He  was  the  first  man  to  appreciate  the  need  of  an  association 
of  horticulturists  who,  by  tbelr  united  e&orts,  could  aid  In  building  up 
the  many  latent  poBalblUtles  of  our  State,  establish  a  School  of  Hortl- 
cnltQra  where  our  farmers'  bors  could  be  educated  In  the  higher 
branches  of  scientific  agriculture,  and  help  lessen  the  ttaen  exlatlng 
depression  in  our  rural  pursuits.  On  August  16th,  17th  and  18th, 
IS76,  a  meeting  of  pubtic-splrlted  citizens  was  held  at  Macon,  and  a 
permanent  organisation  perfected.  Our  older  members. well  know  hli 
devotion  to  rural  progress  and  the  great  Interest  he  manifested  In  tbe 
success  of  this  Society.  We  will  miss  htm  in  our  work  and  friendly 
intercourse.  We  owe  it  to  his  memory  that  his  life's  work  be  suitably 
recognized  by  appropriating  a  page  in  our  forthcoming  proceedings 
end  the  resolutions  which  will  be  ottered  by  one  of  our  associates  and 
co-workers. 

Hr.  M.  B.  Jones,  of  ThomasTllle,  vice-president  tor  the  Second  Cou* 
eresBlonal  District,  to  which  ofBce  he  wae  elected  at  our  last  session, 
died  January  24th,  1908.  He  was  a  man  of  great  actlvltf,  successCnl 
In  bis  pursuit,  a  specialist  In  melon  culture,  a  staunch  friend  of  our 
Society,  and  a  most  genial  companion. 

SENEnrs  or  hobtiodltubk. 

We  are  alwaya  attracted  by  the  beautiful  things  in  nature;  our  chai^ 
acters  are  wonderfully  Influenced  by  tbe  cultivation  of  fruits  and 
flowers  which  take  the  form  of  an  affection  for  these  loving  friends, In 
proportion  to  the  care  we  bestow  upon  them.  It  has  been  said  by 
masters  in  the  medical  art  that  the  pursuit  of  horticulture  Is  salutary 
to  health  and  cheerfulness  to  those  who  follow  it  as  a  relaxation  from 
Intense  business  occupation  or  study,  and  this  theory  Is  sustained  by 
the  happy  countenances  of  those  who  have  followed  this  advice. 

What  more  elevated  character  can  there  be  found  tban  a  well- 
informed  and  sensible  country  denizen,  who  has  taken  up  tbe  life  of  a 
■elentlBc  and  practical  producer  of  tbe  soil's  best  fruits,  one  who  has 
by  tbe  application  of  sound  scientific  teachings  been  successful  in  his 
pomlt?  To  him  this  world  has  held  out  pleasures  and  contentment 
which  seldom  are  the  privilege  of  him  whose  life  has  been  spent  on 
the  saa  of  mercantile  speculation  and  turmoil-  But  let  It  be  under- 
stood that  In  our  rural  education  we  must  know  the  difference  between 
the  art  and  science  of  horticulture.  Art  teaches  the  manner,  but 
science  tbe  reason  of  cultivation. 

When  the  latter  is  well  understood,  horticultural  pursuits  are  simple; 
but  If  we  are  deficient  In  tbe  plain  and  pntcttcal  arts  of  manlpula- 
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tlon.  It  1b  because  ve  do  not  study  the  reasons  tor  cultivation,  and  thns 
trequently  misapply  a  good  Idea. 

We  are  honored  by  tbe  attendance  ot  many  ot  our  scientific  friends, 
wbo,  animated  with  tbelr  Interest  In  tbe  world's  progress,  have  come 
to  us.  In  aiding  us  from  their  varied  knovladge,  wbat  tbls  association 
bas  taken  for  its  etblcs  and  mission  to  encourage. 


The  PRESIDENT:  Inasmuch  as  I  have  no  complete  list 
of  the  members  preeent,  I  will  defer  the  appointment  of  com- 
mittees until  later  in  the  day. 

Some  of  those  who  were  to  read  papers  have  not  yet  arrived, 
and  tlierefore  it  is  necessary  that  we  change  our  program  to 
a  slight  extent.  If  Col,  Cobh  has  his  paper  ready,  I  will  be 
glad  if  he  will  let  ua  have  it  now. 


Preservins  and  Canning  Fruits  and  Their  Commer- 
cial Sale 

Bt  Col.  Jno.  A.  Cobb,  Amerlcus,  Qa. 
Mr.  President  and  MembeTs  of  the  Georgia  State  EorticultvraJ  aocietjf: 

There  were  two  ranning  factories  at  and  near  Americua  this  season 
and  each  did  a  profitable  husiness;  one  with  a  capacity  of  35,000  to 
40.000  three-pound  cans  per  day  of  peaches.  This  latter  plant  was  large 
and  complete  in  every  detail,  cost  between  f4,E0O  and  fS.OOO;  30-H.  P. 
bolter  and  1&-H.P.  engine. 

The  peaches  were  brought  In  In  half-bushet  baskets,  dlstrlbntod 
among  negro  women,  who,  with  knives,  split  them  open  and  extracted 
the  seed.  The  halved  peaches  were  then  placed  on  a  wire  screen  end- 
less belt  which  ran  through  a  boller-sbaped  cylinder,  and,  as  the 
peaches  passed  through,  a  stream  of  some  patented  compound  wa» 
thrown  on  them,  which  took  all  of  the  fuzz  off  of  the  peach;  and  then 
through  another  stream  containing  disinfectant,  and  the  peaches  wer» 
poured  out  at  the  other  end  of  tbe  boiler  free  from  all  fuzz  and  worms, 
rot  or  other  Impurities.  The  peaches  were  then  thrown  on  tablett^ 
and  women  assorted  them,  placed  tbem  in  three-pound  cans,  set  them 
on  an  endless  belt  which  ran  down  through  a  vat  ot  water,  whldi 
filled  them  with  water;  then  they  were  carried  to  a  place  where  women 
placed  the  top  on  each  can;  then  they  were  passed  through  a  ma- 
chine with  gas  Jet  and  solder  attached,  which  soldered  on  the  tops: 

10 
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then  to  a  man  wbo  dropped  solder  la  a  small  bole  wbich  had  beeo 
left  In  the  top  of  each;  then  on,  and  Just  before  the  «ndlaae  belt  wab 
reversed,  employees  lifted  them  oO  of  the  belt  and  placed  them  In  a 
large  open-work  iron  basket  that  beld  several  hundred,  then  the  basket 
was  lifted  by  a  crane  and  dropped  Into  a  large  vat  of  hot  water,  re- 
maining there  a  few  minutes;  was  than  lifted  by  the  crane  and  turned 
and  drop;>ed  into  a  vat  of  cold  water;  tn  a  few  minutes  tl}e  basket  wait 
lifted  and  the  crane  turned  and  the  basket  deposited  on  the  floor  and 
the  cans  were  ttaea  taken  out,  passed  to  a  machine  that  put  the  labels 
on  each;  they  were  then  packed  In  wooden  caaes  containing  two  dozeu 
cans  each.      They  were  then  ready  for  the  market. 

This  plant  put  up  Ave  grades  of  canned  peaches.  The  first  and  sec- 
ond grades  had  about  a  tablespoonful  of  sugar  put  in  each  can.  The 
lowest  grades  did  not  have  the  fuzs  taken  oft  of  the  peaches  and  are 
what  are  sold  as  "Pie  Peaches."  The  plant  was  operated  fifty  days  and 
put  up  ever  a  balf-mllllon  cans,  all  of  which  have  been  sold  and  ship- 
ped to  various  points. 

Tbey  paid  an  average  of  flfty  cents  per  bushel  for  peaches  delivered 
at  the  factory  and  had  a  full  supply  all  the  time  they  were  in  opera- 
tion. The  water  was  supplied  from  the  city  waterworks.  There  were 
seven  or  eight  wbtte  men  familiar  with  the  work.  Most  of  the  other 
labor  about  150,  were  negro  girls  and  women.  They  worked  by  the 
piece  and  made  from  75  cents  to  11.00  per  day.  All  the  labor  needed 
iras  available  and  did  not  Interfere  with  farm  work  In  the  neighbor- 
hood, as  those  employed  were  a  set  of  town  negroes  that  generally 
live  in  Idleness. 

The  other  factory  Is  located  on  the  "Ware  Peach  Orchard,"  Just  south 
ol  Amerlcna  on  the  line  of  the  Southwestern  Division  ot  the  Central 
Railway. 

The  capacity  Is  about  3,500  three-pound  cans  per  day.  They  had  a 
1&-H.  P.  engine  and  boiler;  1  water  tank;  3  large  boilers;  1  iron 
basket;  1  wooden  cooler;  1  wooden  crane  with  Iron  fixtures;  gasoline 
tank  and  soldering  heater. 

The  peaches  were  peeled  by  hand  machine.  AH  machinery  under 
one  cover,  except  the  gasoline  tank,  which  was  thirty  feet  from  the 
baildlng.  The  cost  ot  this  outfit,  not  Including  water  tank,  engine 
and  boiler,  was  about  *160.  Deducting  the  cost  of  canning,  tho 
peaches  netted  them  50  cents  per  bushel.  The  labor  employed  was 
what  they  bad  on  the  peach  farm. 

To  equip  a  factory,  capacity  of  1,200  to  1,500  cans  per  day,  will 
cost,  exclusive  of  engine  and  boiler,  (100.  Capacity,  4,000  cans,  (200, 
aad  BO  on.  In  proportion,  up  to  (6,000. 

The  engine  and  boiler  on  a  farm  usually  will  furnish  all  steam  and 
power  needed,  and  therefore  is  not  Included  In  the  cost  ot  a  canning 
planL 

11 


^.y  Google 


Tlie  canning  of  vegetables  reqalres  more  cooking  than  for  s 
but  tbe  additional  coat  of  a  vat,  with  c.:'--<  pipe  for  haaUng  the  water, 
will  not  add  materially  to  the  coat  of  the  plant 

To  give  an  Idea  of  the  Importance  to  a  farming  community  of  the 
starting  of  a  canning  factory.  I  Quote  from  a  letter  from  Hr.  O.  H. 
Boyar,  of  Ftncastle,  Va.,  who  manufactnrea  Banning  ontflta.    He  uya: 

'To  give  you  a  fair  Idea  of  hov  It  la  carried  on.  It  started  In  thim 
way:  About  thlrty-flve  years  ago  a  man  by  tb«  name  of  John  C 
Moomaw  had  several  thousand  peach  trees  which  bore  well,  and  ther« 
being  no  market  here  and  not  knowing  how  to  sell  them  on  the  markets 
In  Northern  cities,  he  decided  to  try  and  can  them,  which  he  did, 
with  fairly  good  proSt.  This  went  on  for  quite  a  number  of  years 
and  other  people  were  standing  off  looking  until  they  saw  he  was 
making  more  money  than  his  neighbors.  They  started  several  other 
canning  factories  and  then  began  to  can  tomatoes." 

"The  tomato  business  was  quite  profitable,  as  a  fanner  would  set 
out  about  fifteen  acres  of  tomatoes  and  engage  them  to  the  nearest 
canner  at  20  cente,  and  aometlmee  aa  much  as  30  cents,  per  bnahel. 
This  would  bring  them  anywhere  from  lEOO  to  $1,000  per  crop  raised 
on  thin  land.  It  went  on  this  way  for  quite  a  number  of  yeara,  until 
now  we  bave  over  two  hundred  canneries  In  our  county." 

"We  have  a  number  of  people  who  started  out  In  a  very  limited 
way,  and  now  they  own  good  factories,  good  farms  with  good  bouaee, 
and  I  do  not  know  of  a  farm  in  the  county  tbat  has  a  mortgage  on  It." 

"This  county  supports  four  excellent  banks.  It  has  two  tremen- 
dous can  factories  for  making  cans  and  t  understand  they  are  organ- 
izing a  third  can  factory.  They  first  bought  a  great  deal  of  the  ma- 
chinery from  the  North,  which  they  had  me  to  alter  and  t  began  mak- 
ing it  myeelf." 

One  of  the  Inheritances  of  slavery,  even  among  those  who  were  not 
owners  of  slaves,  that  we  find  hard  to  get  over.  Is  falae  pride  and  a 
contempt  for  amall  things. 

Slavery  gave  us  an  easy  time,  a  negro  at  every  turn  to  do  our  bid- 
ding. It  la  no  wonder  that  It  takes  a  long  time  to  recover  from  the 
eSecta. 

As  Mr.  Boyer  Bays,  It  was  a  new  man  In  a  neighborhood  who  atarted 
the  canning  Industry  and  it  took  several  years  of  obeervation  on  tbe 
part  of  bis  neighbors,  "before  they  went  and  did  likewise;"  but  be- 
hold  the  results. 

Neceselty  brings  ub  to  doing  many  tblngs  that  In  the  end  reaqlt  to 
great  benefit  to  us.  The  large  amount  of  rotting  fruit  In  our  orchard* 
Is  forcing  ua  Into  the  canning  Induatry,  and  I  am  satislled  that  It  will 
open  the  door  to  our  farmers  for  a  great  diversity  of  crops,  which  Is 
the  crying  need  of  every  section  of  our  State.    A  farmer  twenty  milea 
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from  a  railroad  will  b«  able  to  can  hU  frutt  and  vegetableB,  and  vhon 
caoaed  tbejr  cao  be  marketed  at  any  future  time.  This  Is  one  claaa 
of  futures  It  Is  not  dangerous  to  deal  In.  Coiined  frutts.  and  vege- 
'  tables  sustain  no  loss  or  dsterloratlon,  and  are  as  marketable  In  six 
months  as  tbey  are  the  dar  the?  are  canned,  and  there  Is  always  a 
cash  demand  for  them. 

This  gives  an  Idea  of  the  cost  of  startlns  various  size  canneries  and 
the  probable  profltB. 

The  results,  as  shown  near  FIncastle,  Virginia,  should  encourage  our 
fanners  to  try  the  canning  business.  If  only  a  few  will  make  the  ex- 
periment, 1  am  satlsfled  that  In  a  few  years  it  will  develop  into  a  targe 
industry  and  add  very  largely  tu  the  material  growth  and  prosperity  of 
our  State. 


The  PKESrOENT:  Col.  Bradcett,  jour  paper  should  have 
been  first,  but  due  to  the  printer's  error  it  does  not  appear  on 
the  printed  program;  and  ae  the  programs  were  received  only  a 
few  moments  ago,  there  has  not  been  time  to  correct  the  over- 
sight If  you  Tvill  honor  us  with  your  paper  now,  we  will  be 
^d  to  hear  from  you. 

My  friends,  this  Society  ia  to-day  honored  by  the  presence 
of  the  greatest  pomologist  in  the  world.  I  take  much  pleas- 
ure in  introducing  to  you  my  friend  and  colleague,  Col.  G.  B. 
Brackett 


The  Peach  Industry  in  Georgia 

BT  Coi.  G.  B.  Bbackett,  Pomologist,  U.  S.  Department  of  Agrlcultare, 

Washington,  D.  C. 
Mr.  President,  Ladies  and  Oenflemen: 

The  pleasure  of  meeting  with  yon  on  this  occasion  is  beyond  my 
power  of  expression.  When  my  great  and  good  friend,  President  Berck* 
mans,  invited  me  to  address  your  Horticultural  Society  upon  this.  Its 
thirty-second  anniversary,  I  accepted  with  alacrity. 

I  have  long  known  of  your  splendid  organization  and  of  Its  wonder- 
fit]  BDccess  and  of  the  vast  amount  of  valuable  Information  It  haa  been 
disseminating  throughout  the  State.  Tour  success  Is  largely  due  to 
your  selection  of  the  right  man  for  your  President,  and  for  continu- 
ing him  In  office  from  year  to  year. 
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For  more  than  fifty  years  your  good  President  has  freely  given 
his  time  and  talent  to  the  cause  of  the  fruit  Industry  in  the  South. 
Orchards  on  every  side  from  the  Atlantic  to  the  Oulf,  bear  living 
testimony  of  his  knowledge,  seal,  foresight  and  untiring  efforts.  He 
has  done  more  tor  American  horticulture  than  almost  any  other  man 
I  know.  The  bet  that  he  has  been  Fresldent  of  this  Society  thir- 
ty-two years  testifies  both  to  bis  Integrity  and  to  your  appreciation  of 
bis  sterling  worth.  No  other  horticultural  society  has  been  fortu- 
nate enough  to  keep  odb  man  In  the  presidency  for  that  length  of  time. 
It  Is  the  cuBtom  of  State  horticultural  societies  to  change  officers  ever? 
year  of  two,  so  that  all  the  workers  may  have  at  some  time  or  other 
worn  the  ofBcial  tnalgnla  of  President.  You  did  not  make  this  mis- 
take. Each  year  has  added  to  the  experience  and  efficiency  of  your 
President.  The  work  of  President  Berckmans  has  rarely  ever  been 
equalled  and  never  excelled.  He  was  preaching  pomology  to  the  South 
by  principle  and  practice  years  ago,  when  I  was  doing  the  same  for 
the  territories  of  the  Northweet  For  more  than  fifty  years  the 
name  of  Berckmans  has  been  a  household  word  to  the  fruit-growers  ot 
the  South  and  he  has  been  backing  his  statements  by  good,  honest, 
hard  work  until  the  Georgia  peach,  like  the  Georgia  watermelon,  has 
made  your  State  famous  In  horticultural  history.  Georgia  stands  near 
about  head  of  the  list  in  number  of  peach-trees  grown  and  In  amount 
of  peaches  shipped.  Tour  State  could  glut  tbe  markets  of  the  East- 
ern States  with  its  enormous  peach  crop,  and  this  Is  just  what  would 
happen  did  not  your  shippers  so  thoroughly  understand  the  business 
of  marketing  as  well  as  peach  growing.  The  Industry  la  your  State 
is  divided  into  two  sections:  Peach  culture  and  peach  marketing.  I 
wilt  Bay  a  few  words  on  each  subject,  not  for  the  grower  and  shipper, 
who  has  bad  experience  here  for  so  many  years,  but  for  the  young 
men  who  are  yet  to  plant  orchards  and  carry  forward  this  industry 
in  future. 

PEACH  CULTUBE. 

The  apple  constitutes  about  55  per  cent,  of  deciduous  fruit  trees 
grown  In  the  United  States  and  the  peach  Is  second  on  the  list,  as 
28  per  cent.  Peach  trees  are  grown  In  almost  every  State  and  It  is 
possible  to  extend  the  Industry  several  hundred  miles  further  north 
than  at  present. 

There  are  thousands  of  varieties  of  the  peach,  but  there  Is  but  one 
apecles,  Prunus  persioa. 

The  probability  is  that  the  peach  originated  in  China,  but  came  by 
way  of  Persia,  for  Its  christening. 

This  fruit  adapts  Itself  well  to  environment,  but  changes  type  with 
geographical  lines.     Its  types  have,  therefore,  come  to  be  known  as 
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<l>  Persian,  (2)  Cbinesa  Cllos.  (3)  Spanish,  (4)  South  Chinese,  ana 
t6>  Peen-to. 

The  Chinese  Cling  eroup  is  the  hardiest  and  succeeds  best  In  the 
northern  United  States,  while  the  Peen-to  la  adapted  to  the  present 
southernmost  area  of  successful  peach  culture.  Between  these  two 
types  He  the  geographical  lines  of  latitude  where  the  remaining  two, 
the  South  Chinese  and  the  Spanish,  are  successful. 

The  parent  of  the  Peen-to  type  was  Srat  grown  In  the  South  by  Presi- 
dent Berckmans  at  bla  home  In  Augusta,  Oa.,  In  1369  from  seed  ob- 
tained from  Australia.  According  to  Prof.  H.  H.  Hume,  some  twenty- 
three  varieties  ot  this  flat  fruited  peach  have  originated  in  Florida, 
but  only  a  small  number  of  them  are  in  commercial  cultivation.  The 
season  of  ripening  of  the  Peen-to  Is  from  April  to  July,  according  to 
the  variety  and  location.  The  tree  of  this  type  possesses  willowy 
branches  and  long,  narrow  laavea;  it  Is  an  upright  grower  and  a  pro- 
lific bearer.  The  Angel  and  Waldo  are  typical  commercial  varieties  of 
the  Peen-to  type. 

The  South  Chinese,  or  Honey,  group  was  also  disseminated  from 
stock  grown  by  President  Berckmans.  The  type  originated  from  seed 
obtained  from  China  by  the  late  Charles  Downing  and  President 
Berckmans  was  busily  engaged  In  distributing  this  stock  as  early  as 
1S58,  or  within  two  years  after  establishing  his  Georgia  nursery. 

The  peach  should  be  emblazoned  on  the  Berckmans  heraldry,  for 
President  Berckmans  may  be  Justly  styled  the  father  of  peach  culture 
in  the  South. 

The  Honey  type  Is  well  adapted  to  the  Gulf  States  and  the  fruit 
follows  the  Peen-to  In  season  ot  ripening. 

The  Spanish,  or  Indian,  type  was  probably  Introduced  Into  Mexico 
from  Spain  about  £76  years  ago.  Nuttall,  tbe  botanist,  stated  that  ha 
fonod  the  peach  growing  in  Its  wild  state  as  tar  west  as  the  present 
State  of  Arkansas  about  1S12.  The  Spanish  type  Is  adapted  to  the 
whole  South. 

The  type  characteristics  are  reddish  young  wood  of  tree;  tbe  large, 
long,  spreading  limbs;  large  blossoms  and  small  flat  foliage;  the  fruit 
bangs  on  the  tree  until  late  fall  and  stays  green  through  a  severe 
drouth;  the  fruit  in  color  Is  usually  yellow,  streaked  with  blood-red 
beneath  the  skin.  The  tree  is  a  sure  bearer,  and  a  heavy  cropper  In  its 
native  sone.  The  Texas,  Victoria,  Cabler  and  Columbia  are  represen- 
tative commercial  varieties  ct  this  type. 

The  Chinese  Cling  type  probably  reached  America  about  IS  BO, 
liavlns  come  to  England  some  six  years  prior  to  that  date.  This  Is 
the  great  commercial  type.  Originally  the  fruit  was  mostly  cling  or 
Bemi-cllng.  The  foliage  Is  large,  luxuriant  and  flat  and  turns  a  pecu- 
liar pea-gHten  In  the  autumn.    By  this  characteristic  It  Is  readily  dls- 

IS 


D,:i,l,zec.y  Google 


tlngnlsbed  from  other  typee.  Its  representatlvea  are  Oeneral  Lee. 
Thnrber,  Qreensboro,  Carman,  ElberU,  etc  The  Elberta  U  succees- 
tnllr  growlus  over  a  larger  area  of  couatry  than  any  other  Tarletj  of 
peach,  and  perhaps  haa  netted  the  Erowera  mere  money  than  any 
other,  It  being  to  the  peach  family  what  the  Ban  Davla  is  to  the 
apple  group. 

The  improvement  of  the  Chimese  Cling  type  In  Qeorgta  la  largely  due 
to  the  energies  and  foresight  of  Mesera.  Berckmans,  Miller,  Rumph. 
HuBted,  Stubba  and  other  members  of  tlie  Oeorgla  Horticultural  So- 
ciety. Three  of  the  most  prominent  Tarletlea  of  the  Chinese  Cling 
type,  Elberta,  Belle  and  Thurber,  originated  In  Georgia  and  on  Geor- 
gia hills  are  veritable  gold  mines. 

The  story  of  the  Elberta  reads  like  a  romance  and  la  Interwoven  Id 
the  history,  commerce  and  literature  of  the  State. 

In  1872,  Samuel  H.  Rumph,  MarshalMUe,  Ga.,  Bred  by  the  zeal 
of  horticultural  enthuslaam,  believed  there  were  better  peaches  to 
come  from  this  strain  than  had  yet  been  grown;  he  accordingly  planted 
out  1,200  seedlings  and  patiently  segregated  them  until  there  remained 
but  one  fruiting  tree,  and  this  to  him  represented  the  ideal  for  which 
he  searched.  He  named  the  new  candidate  "Blberta,"  in  honor  of  his 
wife.  He  exhibited  the  first  fruit  of  ths  original  tree  to  this  So- 
ciety. He  had  faith  In  this  peach  and  planted  large  orchards  of  it. 
He  realized  profitable  returns,  but  that  was  of  little  consequence  to 
him  compared  to  the  great  gift  he  bestowed  upon  American  horti- 
culture. Commercial  peach-growers  In  the  north  tenperate  zone  will 
be  indebted  to  him  for  many  years  to  come,  for  the  Blberta  has  tteen 
an  undeniably  great  factor  In  successful  commercial  peach  culture. 
The  white  fieshed  varieties  are  more  in  demand  in  some  of  the  mar- 
kets of  the  North  and  East,  but  Elberta,  easy  to  grow  aai  easy  to  ship, 
always  appears  in  the  distant  market  In  the  pink  of  perfect  condi- 
tion. 

To  President  Berckmans  we  are  Indebted  for  the  origination  and 
dissemination  of  other  almost  equally  famous  varieties  of  this  group. 
He  has  done  a  great  work  for  the  South  in  disseminating  choice  varie- 
ties and  In  instilling  Into  the  minds  of  the  people  the  best  methods 
of  maintaining  commercial  orchards.  Georgia  peaches  are  well  known 
la  every  city  of  size  from  the  Rocky  Mountains  to  the  Atlantic  Coast, 
from  Canada  to  the  Gulf. 

The  Georgia  peach  was  greatly  In  evidence  In  the  markets  of  the 
national  capltol  several  weeks  ago,  and  merely  through  curiosity  I 
asked  a  leading  grocer: 

"What  are  you  paying  for  peaches?" 
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"We  would  not  bandle  any  local  peaches,"  ha  replied.  "We  would  not 
give  anything  (or  tliem,  not  when  we  can  get  fine  Georgia  peaches 
that  .we  can  sell  lor  two  or  three  cents  a  piece."  So  the  Georgia  peach 
baa  captured  the  national  capltol. 

The  lands  at  Qeorgla  are  well  adapted  to  peach  culture,  aa  baa 
been  proven  by  your  extensive  and  heaTy-beaiing,  well-kept  orchards. 
The  warm,  sandy  soils,  rich  In  humus,  and  with  a  light  clay  aubsoll, 
are  considered  safest. 

Snccesatnl  peacb  growing  largely  depends  upon  the  man  behind  the 
enterpriee. 

First:     Thorough  cultivation  ot  the  orchard  Is  an  absolute  essential. 

Second:  The  tree  must  be  pruned  annually  by  shortening  In  one- 
half  ot  last  year's  growth. 

Third:  The  Ideal  peach  tree  Is  low  In  head  and  somewhat  spreading 
In  habit.  With  a  tree  ^n  this  form,  the  moat  of  the  fruit  can  be 
gathered  without  the  use  of  a  ladder. 

Fourth:  The  average  peach  tree  is  apt  to  set  several  times  more 
fruit  than  can  be  fully  developed.  Therefore,  in  order  to  obtain  trult 
of  good  size  and  appearance,  thinning  of  the  crop  Is  absolutely  essen- 
tial.    With  such  treatment  the  crop  will  bring  better  returns  than  oth- 

The  disastrous  freeze  o(  1906  that  ruined  so  many  hundreds  of  peach 
orchards  in  Michigan  taught  the  growers  there  several  useful  leBsons. 
Trees  with  short  trunks  and  spreading  heads  were  not  so  severely  In- 
jured aa  the  taller  growing  trees.  The  whlte-Beshed  sorts  of  the 
North  China  type  are  the  most  hardy  In  bud. 

In  the  South,  nearly  every  winter,  there  are  spells  of  warm  weather 
that  start  the  buds  into  growth  to  a  greater  or  less  extent  Fruit 
bads  that  have  made  a  vigorous  growth  after  relatively  severe  pruning 
are  less  liable  to  frost  injury.  A  healthy  growing,  well-trained,  open- 
headed  tree  should  come  through  the  winter  with  much  less  Injury  to 
fruit  buds. 

On  warm  days  In  winter,  varieties  that  finish  their  resting  periods 
early  are  easily  pushed  Into  slight  growth.  Varieti.  .=  nf  the  Chinese 
Cling  and  green-twigged  types  that  finish  their  reBtiiii;  periods  late  or 
whose  buds  remain  dormant  a  greater  length  of  time  are  better  able  to 
wltbstand  the  caprices  of  the  weather.  The  purplO'twlgged  varieties 
are  more  susceptible  to  winter  Injuries  thnn  the  green-twigged  varie- 
ties and  from  the  latter  we  may  laler  find  trost- resistant  sorts  that 
will  defy  old  Boreas  and  thus  the  vagaries  of  climate  will  be  overcome 
by  the  peach-grower.  The  trult  on  an  open-beaded  tree  Is  not  likely  to 
rot  BO  badly  because  sunlight  Is  the  best  fungicide. 

Monilia  fructigena,  brown  rot  of  the  peacb,  has  done  a  good  deal 
of  damage,  especially  to  the  early  ripening  varieties.     Its  ravages  are 
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widespread  and  the  loM  Is  nry  great  In  warm,  moist  seaoons.  Tour 
State  Board  of  Entomology  has  rendered  you  valiant  assistance  along 
the  pathological  and  entomological  side  of  peach  growing.  The  peach 
orchard  of  the  average  farmer  does  not  receive  the  proper  attention  It 
deserves,  but  State  pathologists,  by  use  of  Bordeaux  mixture  and  other 
fungiddee,  an  more  tvadUy  keeping  this  peach  disease  under  control. 

Every  peach  orchard  is  Improved  by  careful  spraying.  Spraylnc 
should  be  done  at  least  three  tlmee  each  season — Brst,  before  the  foliage 
starts  in  the  spring;  second,  when  the  fruit  has  attained  the  slxe  of 
a  hacel-nut;  and  third.  Just  before  the  fruit  matures.  This  last  spray- 
ing seems  not  only  to  keep  the  fruit  tree  In  bealthy  condition,  but  It 
rids  it  of  some  of  Its  surplus  foliage  and  enables  the  sunlight  to  gei 
better  play,  and  thus  the  fruit  attains  a  better  color  thereby. 

If  the  brown  rot  Is  apparent  In  quantity  Just  before  the  fruit  ripens 
the  trees  should  be  sprayed  with  an  ammonlacal  solution  of  copper  car- 
bonate. 

There  Is  necessity  In  theee  competitive  times  of  meeting  ever-chang- 
ing conditions  of  trade  with  methods  of  adaptability  and  enterprise 
that  foils  little  short  of  genius. 

To  put  color  on  fruit  Is  of  prime  Importance  to  the  peach-grower. 
Color  Is  not  always  synonymous  of  quality,  but  It  Is  one  of  the  most  im- 
portant factors  of  success  In  marketing  the  crop.  The  peach-grower 
can  control  slie,  color  and  quality  of  fruit  to  a  large  extent  by  proper 
culture  and  fertilisation  and  pruning.  Every  tree  needs  food  and  drink 
as  well  as  an  abundance  of  sunlight.  Phosphoric  acid,  nitrogen  and 
potash  Is  the  trinity  to  which  many  a  grower  pins  his  talth  for  adding 
color  to  bis  fruit,  but  an  opeu'torped  tree  Is  of  vastly  more  Importance 
as  the  sun  paints  the  beautiful  tlcts  of  red,  as  no  other  artist  can  do. 

It  may  Interest  you  to  know  that  the  area  of  successful  peach  cul- 
ture will  soon  be  extended  several  hundred  miles  north  of  Its  present 
tmundary.  This  will  be  made  possible  through  the  segregation  and  prop- 
agation of  the  hardiest  varieties  of  the  Chinese  Cling  type.  Hitherto, 
Bailey  and  Bokhara  No.  2  peaches,  noted  for  hardiness,  rather  than 
quality,  have  stood  for  this  hardy  typ<>,  but  recently  there  has  been 
found  In  Iowa  llght-fleshed  peaches,  late  In  season,  hardy  In  tree,  and 
good  In  quality.  Most  of  these  are  seedlings  and  some  have  been 
named  and  have  stood  the  test  of  propagation  for  some  years  and  havtt 
brought  U  per  bushel  In  the  markete  of  the  Northwest,  and  the  trees 
have  borne  remarkably  heavy  crops.  It  Is  raportad  that  these  treea 
have  withstood  freezes  that  nipped  the  branches  of  the  oak  trees;  so 
we  have  no  doubt  of  their  hardiness.  One  variety  received  at  the  De- 
partment of  Agriculture  early  in  November  was  still  Intact  on  Decem- 
ber 1st,  and,  though  the  heat  of  the  otQces  had  caused  the  frutt  to  wilt 
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■ODMwbat,  tbere  was  not  the  least  sign  of  decay  about  It  Of  them 
TBTietlM,  Leigh  and  the  six  Bednu-  eeedllngB  aeem  to  be  the  most 
ralnable. 

There  are  peaches  grown  In  northern  Iowa  and  southern  Minnesota 
■nd  tbe  time  1b  not  tar  distant  whan  peachea  will  be  grown  In  the 
Dakotas. 

The  commercial  side  of  this  subject  li  of  paramount  Importance.  Mar- 
keUDE  the  crop  has  been  said  by  some  to  be  "The  happieat  part  of  the 
whole  Job."  To  market  successtolly  a  laivo  peach  crop  requires  as 
Ereat  bosloess  acumen  as  Is  displayed  by  captains  of  industry  In  any 
other  branch  of  trade.  The  euccessful  peach  grower  studies  carefully 
tbe  reports  of  crop  estimates  tor  several  moaths  before  his  crop  Is 
ready  to  sell. 

Tour  Georgia  peach  industry  la  therefore  divided  into  two  branches, 
the  sclentlflc  and  the  commercial.  These  two  branches  work  barmo- 
uiousiy  with  each  other.  President  Berckmans  and  this  Horticultural 
Society  have  told  you  tor  more  than  thirty  years  how  to  grow  peaches; 
and  the  Georgia  Peach  Growers*  Association  has  essayed  to  handle  the 
commercial  side  of  the  problem.  There  are  many  slips  In  the  market- 
ing at  a  State's  peach  crop,  and  the  asBOclatlon  Is  trying  to  eliminate 
these  mistakes.  Tbe  magnitude  of  the  peach  Industry  In  Qeorgla  caused 
you  Bome  alarm  In  the  early  season  when  it  became  evident  that  yon 
were  to  handle  the  largest  crop  In  the  history  of  the  State  and  that 
sererftl  weeks  earlier  In  ripening  than  ever  before,  and  that  a  crat* 
famine  was  Imminent. 

Packing  Is  one  of  the  most  important  features  of  success  in  peach 
marketing.  No  package  has  ever  been  devised  that  seems  better 
adapted  to  peach  marketing  than  the  Georgia  crate  that  holds  three 
pecks  of  peaches,  packed  In  six  small  open  baskets  of  one-half  peck 
each.  The  Georgia  carrier  is  welcomed  throughout  the  markets  of  the 
United  States.  It  Is  the  standard  crate  of  uniform  size;  it  makes  a  neat 
package,  acceptable  to  wholesale  dealer  and  retail  trade  alike,  as  well 
as  to  the  householders  and  to  the  transportation  companies.  None  but 
best  fruit  should  be  packed.  The  flneet  trult  carefully  packed  and 
neatly  labeled  brings  the  highest  prices  In  the  market  and  more  than 
repays  the  extra  cost  of  the  package. 

Tbe  tmlt  must  be  without  blemish,  perfect  Id  shape  and  uniform  In 
■lie  and  color.  It  Is  better  to  employ  your  own  picking  gang  and 
none  bnt  expert  packers. 

In  Calltomia  half  of  the  peach  product  is  sold  to  the  canners  at  the 
nnltorm  rate  of  50  cents  per  bushel.  This  Is  a  wise  precaution,  as  It 
gets  mnch  surplus  stock  out  of  the  way  and  enables  the  remainder  to 
be  sold  at  remunerative  prices. 
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Tbe  by-product  of  b^  peach  crop,  aiich  as  aurplus  stock,  small  and  over- 
ripe stock,  should  go  Ut  the  caimerB,  driers  and  other  firms  In  position 
to  handle  such  stock.  In  this  way  prices  are  maintained.  If  New  Tork 
Citj'  had  received  about  half  as  many  peaches  this  season  as  Georgia 
shipped  to  It,  and  If  the  small  cities  and  towns  throaghout  the  Baat 
and  middle  Btatea  had  been  well  taken  care  of  In  the  matter  of  sys- 
tematic shipments,  the  Georgia  peach-growers  would  have  probably  re- 
ceived double  the  amount  they  did  receive  for  this  year's  crop. 

Some  Georgia  peach-growers  have  claimed  that  this  largest  and  finest 
psach  crop,  taken  as  a  whole,  was  unremuneratlve.  Remember  the 
old  adage:  "Make  your  mistakes  teach  you  something." 

MAKEETIriO. 

The  Qeorgta  peach  crop  this  year  of  over  7,000  carloads,  exceeding 
fS.OOO.OOO  In  value,  coming  two  weeks  earlier  than  usual,  caused  you 
great  uneasiness  because  you  were  confronted  by  the  two  Impending 
crises  of  scarcity  of  labor  and  a  crate  famine.  The  Germans  were  not 
fairly  on  tbe  market  before  tbey  were  followed  closely  by  the  HUeys, 
and  those  In  turn  by  Belle's,  Thurber's  and  Elbertas,  until  the  whole 
peach  situation  was  expressed  in  one  word:  "Rush,"  and  grower  and 
shipper  were  glad  when  It  was  over.  At  the  outset,  when  canneries 
were  over-run  the  early  markets  surprised  and  nearly  glutted,  prices 
threatened  to  ran  aw&y  down,  all  of  which  shows  the  necessity  of  tak- 
ing time  by  the  forelock  and  being  well  prepared  for  the  shipping  sea- 
son. Cool  weather,  good  business  management  and  a  well-sustained 
market  helped  out  the  situation  exceedingly,  and  the  fruit  held  up 
well  because  It  was  properly  handled  and  packed  and  buyers  were  not 
afraid  of  taking  the  risk  of  holding  tbe  stock  excess  for  a  day  or  two. 

Mr.  Hale,  of  the  Ft.  Valley  Orchard  Company,  who  has  been  growing 
peaches  in  your  State  for  more  than  sixteen  years,  statee  that  the  cost 
of  production  of  36  cents  per  crate  Is  Increasing  annually.  He  counts 
the  iDcldeotal  expensea  of  harvesting,  packing  and  putting  the  crate  into 
the  car,  35  cents  more,  making  the  total  coat  of  a  crate  of  peaches  f.  o.  b. 
the  cars  In  Georgia,  71  cents.  Freight,  refrigeration  and  cartage  and 
commissions  run  this  price  up  phenomeually,  and  gross  proceeds  of 
sales  vary  on  diflerent  l  lys  and  In  different  markets. 

Mr.  Hale  figures  that  crates  and  baskets  cost  the  Georgia  peach- 
growers  this  season  1425.000;  refrigerator  cars,  1325,000;  railroad 
transportatloD,  11,000,000;  commtselon  men  and  wholesale  dealers, 
1200,000;  retail  merchants  over  (1,500.000,  thus  benefiting  seven  differ 
ent  sets  of  people  in  seven  different  branches  of  trade  Industry,  and  he 
figures  that  the  grower,  who  made  all  this  colossal  trade  possible,  re- 
ceived the  least  of  all. 
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Uow  to  protect  the  interests  of  the  great  sud  small  grower  equally 
well  in  this  ladustr;  is  the  problem  that  confronta  you.  This  question 
was  paramount  at  the  annual  meeting  o(  your  Georgia  Peach  Orowere' 
Anodation  In  convention  In  Atlanta,  May  13th. 

There  needs  to  be  closest  sympathy  and  co-operation  among  the 
growers  In  order  to  make  the  work  of  this  association  effectlTe.  Tour 
Tstchword  o(  success  Is  "Organization."  An  oi^nnlzation  managed  by 
perfect  system.  Statistics  should  be  furnished  of  the  total  number  ot 
.crates  to  be  shipped  and  some  estimate  made  of  prot>able  net  returns. 
No  State  nor  set  of  growers  can  hope  to  control  the  market  unless 
Ibere  Is  an  even,  systematic  and  proper  distribution  of  the  crop.  To 
Bend  five  to  ten  carloads  ot  peaches  to  New  Torh  when  the  market 
Is  already  glutted  is  to  court  failure.  To  see  New  York  overloaded  120 
cars  ot  peaches  and  not  a  peach  In  nearby  smail  cities,  is  the  result  of 
Indiscriminate  shipping  and  distribution.  Make  a  study  of  the  popula- 
tion ot  the  small  cities;  study  their  wants,  their  tastes  and  their  needs. 
An  even  and  aystematc  crop  distribution  can  only  be  had  through  the 
sagacious  management  of  a  well-organized  association.  The  plan  of 
the  California  citrus  growers'  association  is  one  of  the  most  perfect 
yet  devised.  The  supply  in  any  market  is  kept  Just  a  little  beneath  the 
demand.  A  city's  appetite  is  kept  whetted  for  oranges  and  Is  never 
fully  gratified.  Results  are  surprising  and  are  always  satletactory,  and 
grower  and  consumer  Is  in  good  humor  and  no  glut  has  occurred  on  any 
market,  and  there  has  been  no  appreciable  loss  of  trulL  The  grower  In 
this  case  controls  the  retail  output.  Success  means  fresh  stock,  In 
One  condition,  evenly  packed,  uniformly  labeled,  and  crated,  carefully 
bandied  and  judiciously  marKeted.  It  la  BtuB  In  all  stages  ot  ripe- 
ness, rottenness  and  decay  that  causes  unnecessary  gluts  on  the  market. 
Wise  shippers  have  had,  in  some  cases,  to  go  on  the  peach  market 
this  season  and  buy  carloads  ot  this  stuff  and  get  it  out  of  the  way  before 
offering  their  own  fresh,  clean,  attractive  stock.  Fruit,  to  reach  re- 
muneratlTe  consumption,  must  be  fine  in  quality  and  reasonable  In 
price.  Only  good  fruit  will  return  profit.  Keep  the  common  stock  off 
the  market 

GeoTSla  peaches  this  season  were  uniformly  the  Oneet  and  best  the 
State  has  ever  grown,  and  grewer  and  shipper  alike  Is  to  be  commended 
for  the  best  work  in  the  peach  Industry  that  was  possible,  under  exist- 
ing circomstances. 

When  the  Georgia  peach-growers  realize  the  truth  ot  that  old  say- 
ing: "In  union  there  Is  strength,"  when  they  have  organized  as  a  unit 
with  one  common  interest  in  view,  and  have  placed  at  its  head  the  very 
beet  financial  talent  to  be  found  In  the  organizatloa,  as  its  managers — 
men  of  sagacity,  keen  foresight  and  integrity,  working  individually  and 
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collectively  for  the  good  of  the  whole,  either  through  Its  present  Peach 
OrowerB'  Association,  or  any  other  orBanlzatlon  the  growers  may  select 
and  BtRnd  by — then,  and  not  until  then,  will  the  growers  of  G«orgla 
peaches  receive  their  full  share  of  the  profits  of  the  Industry.  Qradj 
your  fmlt  carefully,  pack  none  but  perfect  fruit.  Establish  canniiries 
and  can  the  surplna  stock,  rather  than  throw  It  on  the  market,  which 
would  only  lower  the  price  of  your  best  grade.  Let  .each  man  of  the 
organteation  work  for  the  best  good  of  all,  and  all  In  unison  work  for 
the  establishment  of  the  most  perfect  system  of  organlsatton  that  can 
poaalbly  be  devised. 


The  PRESIDENT:  Since  Mr.  Madre  is  not  present,  I  will 
ask  Mr.  Waemicke  to  read  his  paper. 

ADDSESB  BY  MB.  H.  ■.  WABBNICKE,  BEPBESBNTATIVE  OV  THE  LANP  AND  IMDUB- 

TBIAr.  D^ABTMBNT  or  THE  800THEBN  BAILWAT  COUPANT,   WA8B- 

tNQTOK,  D.  C. 

Mr.  Ohairman,  Ladiet  and  Oentlemen: 

I  am  grateful  for  the  privilege  of  attending  the  Convention  of  the 
Oeorgla  State  Horticultural  Society,  which  I  consider  one  of  the  most 
Important  development  acancles  at  work  In  your  domain.  Uy  creden- 
tials come  from  the  Land  A  Industrial  Department  of  the  Southern 
Railway,  of  which  1  have  been  an  active  employee  elnce  Its  organiza- 
tion. My  message  to  your  body  Is  an  assurance  that  the  department  I 
represent  Is  deeply  Interested  In  the  work  yoa  are  engaged  upon,  tbe 
further  Improvement  and  development  of  agriculture,  horticulture  and 
kindred  pursuits. 

In  our  department  we  are  constantly  preaching  the  doctrine  of  diversi- 
fication of  crops,  which  embraces  an  unceasing  campaign  In  favor  of 
the  growing  of  fruits  and  vegetables,  as  well  as  the  pursuit  of  other  lines 
of  Industry  which  make  for  the  succesB  of  the  tanner  and  planter  of 
the  South. 

I  can  not  better  Illustrate  the  Importance  attached  to  this  doctrine 
of  diversification  by  the  management  of  tbe  Southern  Railway  than  by 
reading  a  letter  which  waa  only  a  few  days  ago  addressed  to  the  press 
of  the  South  by  the  able  and  wise  president  of  our  company,  Hr.  W.  W. 
Flaley.    Mr.  FInley  says: 

"My  duties  require  me  to  keep  In  touch,  as  nearly  as  possible,  with 
buslneSB  conditions  throughout  the  country,  and  especially  In  tbe  Sontb. 
Since  tbe  beginning  of  the  business  depression  from  which  tbe  conntrr 
Is  now  recovering,  I  have  been  greatly  Impreseed  with  evidence  whlcA 
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bu  come  to  me  that,  which  baslueBS  sll  over  the  United  8t«t«e  hu 
bMD  unfavorably  affected,  the  effects  of  the  depreBeion  have  been  felt 
moat  Beverely,  as  a  general  rule.  In  those  communities  the  energies 
ot  which  are  devoted  principally  to  the  production  of  a  single  commod- 
It;,  or  of  a  few  commodities,  and  that  business  has  been  relatively  less 
afFeeted  In  those  communities  In  which  production  is  more  dlveralQed. 
I  have  been  Impressed  especially  with  the  fact  that  the  business  de- 
pression has  been  relatively  leea  severe  in  those  Southern  localities  In 
wbicb  the  attention  has  been  given  to  the  growing  of  fruits  and  vege- 
tables. There  has  been  a  steady  market  for  these  products  and,  al- 
\hwigb  prices  have  not  In  some  Instances  been  as  high  as  In  other  sea- 
sons, I  believe  they  have  generally  yielded  profits  to  the  growers." 

"The  pr«8s  of  the  South  has  already  accomplished  much  by  advo- 
cating diversification  of  agriculture  and  manufacturing,  and,  looking 
back  over  the  past  twenty-Bve  years,  we  can  realize  that  much  has 
been  accomplished  In  this  direction.  I  believe,  however,  that  the  time 
li  especially  opportune  for  continuing  our  efforts  In  this  direction  and 
for  urging  that  each  Southern  community  shall  make  the  most  of  the 
opportimltles  which  a  revival  of  buslnesB  will  open  up  to  It." 

"Nature  has  favored  the  South  with  practically  inexhaustible  re- 
sources ot  great  variety,  and  the  Industrious  and  resourceful  Southern 
people  have  shown  their  ability  to  take  up  and  carry  to  success  new 
lines  of  Industry.  I  believe,  therefore,  that  you  will  agree  with  me 
as  to  the  desirability  of  encouraging  still  greater  diversification  of  In- 
dostrr  in  the  direction  of  utilizing  to  the  fullest  extent  the  latural  re-. 
sources  of  our  section." 

"Without  attempting  to  enumerate  the  lines  In  which  progress  In 
this  direction  Is  possible,  1  would  suggest  that.  In  many  localities,  agri- 
cultural prosperity  might  be  advanced  by  further  diversification  of 
farming,  especially  In  the  direction  of  producing  the  fruits  and  vege- 
tables beet  suited  tor  each  locality;  that  live  stock  and  dairying  might 
profitably  be  carried  on  more  eztenslvely  than  at  present." 

"Industrially,  I  believe  It  should  be  the  aim  of  the  South  to  add  to  the 
profits  of  producing  raw  materials,  the  profits  of  manufacturing  by 
converting  Southern  raw  materials,  as  far  as  possible.  Into  articles 
ready  (or  nse.  As  Indicating  what  may  be  done  along  this  line,  I 
may  refer  to  the  cotton  textile  Industry.  Although  the  South  has  a 
substantial  naonopoly  In  the  production  of  the  most  widely  used  textile 
fibre  In  the  world,  some  of  us  are  old  enough  to  remember  when  It  was 
believed  In  many  quarters  that  cotton  manufacturing  on  a  large  scale 
could  not  be  established  successfully  In  the  South.  The  Southern  peo- 
ple first  demonstrated  their  ability  to  make  the  coarser  grade  of  cot- 
ton fabrics,  and  they  are  now  demonstrating  their  ability  to  make  the 
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finer  grades  as  well,  and  to  bleach  and  AdIbIi  the  products  of  their 
mlllB.  1  thiak  v«  may  look  forward  with  confidence  to  the  further 
development  of  thla  great  industry  and  of  ladustrles  depeadlng  upon 
It,  such  aa  the  manufacture  of  cotton  goods  Into  articles  of  clothing 
ready  tor  wear." 

"I  might  enumerate  a  long  list  of  opportunitlea  lor  the  further  devel- 
opment of  manufacturing,  it  would  Include  the  conversion,  on  a  lar- 
ger acale,  of  Southern  made  leather  into  hoots  and  shoes,  harness  and 
belting  In  Southern  factories,  and  the  conversion  of  the  products  ot 
Southern  forests  and  mines  into  a  long  list  of  articles  ready  for  use. 
1  have  said  enough,  however,  to  suggest  to  you  that  point  1  wish  to 
make,  which  is  that  I  believe  that  all  of  ua  who  have  the  prosperity  of 
the  South  at  heart  should  do  all  In  our  power  to  encourage  the  diversi- 
fication of  Southern  industry  and  the  conversion  in  Southern  factories 
of  Southern  products  into  articles  ready  for  use  rather  than  their  ship- 
ment to  other  sections  In  the  form  of  raw  materials  or  of  partly  manu- 
factured commodities.  I  need  not  assure  you  of  my  great  interest  in 
every  movement  for  the  advancement  of  a  Southern  community,  aad 
you  know  that  this  company,  through  Its  land  and  industrial  depart- 
ment, stands  ready  at  all  times  to  co-operate  In  every  proper  way  with 
individuals  and  communities  along  its  lines  for  the  establishment  of 
new  Industries,  the  promotion  of  such  Immigration  aa  may  be  desired 
by  each  community,  and  the  general  advancement  ot  Southern 
prosperity." 

The  Laud  and  Industrial  Department  of  the  Southern  Railway,  under 
the  forceful  and  skillful  direction  ot  Mr.  M.  V.  Richards,  with  whom 
many  of  you  are  doubtless  acquainted.  Is  doing  a  broad  work  In  adver- 
tising the  agricultural  and  industrial  opportunities  of  the  South.  Its 
watchword  Is  co-operation — co-operation  with  everybody,  every  incli- 
vldual  or  organization  taking  an  active  part  In  the  upbulldlDg  and 
developing  of  the  great  area  of  undeveloped  territory  penetrated  by 
our  line  of  road.  We  have  built  up  connections  and  facilltleB  for 
getting  In  touch  with  the  outside  business  and  financial  world  that 
are  moat  valuable.  They  enable  us  to  put  before  capitalists  and  home- 
seekers  and  Investors,  throughout  the  United  States  and  In  Europe,  the 
varied  resources  of  our  territory  In  a  way  that  commands  the  serious 
consideration  ot  these  people. 

It  Is  by  a  system  of  co-operation  with  the  people  along  our  line  that 
we  are  enabled  to  put  Into  the  hands  ot  the  outside  world  reliable 
information  concerning  Southern  opportunities.  In  this  day  of  extraor- 
dinary business  activity  and  strennousness  we  are  compelled.  If  we 
would  have  success,  to  loudly  and  intelligently  proclaim  to  the  world 
through  the  byways  and  the  hedges  what  we  have  to  offer.  This  ia 
what  the  Land  and  Industrial  Department  ot  the  Southern  Railway  Is 
endeavoring  to  do  tor  the  territory  that  it  serves. 
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The  PRESIDENT:     Col.  Fort,  are  you  prepared  to  give 
IS  your  paper  ? 


Cherry  Groving  in  the  Upper  Districts 

Bt  Col.  Jno.  P.  Fobt,  ML  Airy,  Ga. 
Mr.  Ohairmatt,  Ladiea  and  Oentlemen: 

I  see  yoai  committee  has  placed  me  upon  tbe  program  for  an  address 
upon  the  growing  of  cherries  In  the  upper  districts  of  Georgia.  I  have 
Dot  prepared  a  paper,  and  will  conline  myselt  <o  giving  you  some  of 
my  experiences  in  the  matter  of  growing  cherries. 

As  far  as  I  know,  I  have  the  only  commercial  cherry  orchard  in  the 
State,  and  possibly  my  experiences  will  Interest  you  more  than  any 
theory  I  could  give  you.  This  experience  has  been  gained  from  a  cherry 
orchard  located  within  half  a  mile  from  this  building.  Ten  years  ago 
I  contemplated  putting  out  a  cherry  orchard.  It  was  an  entirely  new 
thing,  and  I  had  no  data  to  galde  me  as  to  what  cherry  1  should  use 
or  what  I  should  do. 

I  consider  there  are  three  classes  of  cherries.  The  Morello,  or  sour, 
type  is  what  you  would  call  the  old-tashlonad  pie  cherry.  Then  there  Is 
tbe  Duke  cherry,  and  then  there  Is  the  class  ot  cherry  called  the 
Bigarreau  cherry.  When  I  proposed  to  put  out  an  orchard.  1  put  in 
two  rows  of  the  very  best  class  of  each  one  of  these  typsB  of  cherries. 
Time  went  on,  as  It  always  does,  and  my  cherries  commenced  to  bear, 
doing  only  reasonably  well,  but  In  the  second  year  from  planting  of 
course  I  watched  each  type  to  see  what  It  would  do.  There  was  one 
type  ot  my  cherries  that  surprised  me  very  much.  It  was  a  tree 
called  Smith's  Bigarreau. 

Cherry  growing  was  thought  to  be  Impracticable  and  unprofitable  In 
Oeorgia,  because  of  sun  blistering,  due  to  the  fact  that  the  cherry  sheds 
Its  leaves  very  early.  When  I  wrote  to  Mr.  Brackett,  of  the  Division 
of  Pomology  of  the  United  States,  he  discouraged  me  very  greatly;  he 
said  the  cherry  only  grew  in  places  like  Oregon,  say,  where  It  rained 
a  great  deal. 

Well,  In  the  second  year,  t  noticed  one  of  my  BIgarreaua  holding  Its 
leaves  In  a  remarkable  way;  It  held  its  leaves  and  protected  not  only 
Its  trunk,  but  also  its  body  with  a  very  large  leaf,  which  prevented 
Eun-acaldlng  entirely.  When  It  was  two  years  old,  1  became  satisfied 
ot  the  troth  that  It  did  hold  Its  leaves  and  protect  its  body  trom  sun- 
scald.  That  was  in  1900.  I  then  obtained  200  of  these  Bigarreaus  and 
planted  them  out,  and  have  them  now.    These  trees  have  grown  with 
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the  greatest  success.  It  Is  bard  for  ;oq  to  concelTe  ol  a  tree  more 
beantlful  In  appearance  or  more  vigorous.  It  would  make  a  fine  |»hade 
tree.  Thoee  200  trees  are  now  coming  into  tlielr  seventta  year.  It  la 
well  worth  the  while  of  anyone  Interasted  In  fruit  growing,  to  see  those 
trees.  They  are  capable  of  bearing  a  great  crop,  but  bo  far  they  have 
borne  verj  small  crops.  Ton  may  ask  me  how  I  consider  a  tree  so 
highly  that  bears  but  UtUa  fruit,  and  I  will  tell  you.  Some  of  our  fruit 
trees  are  very  late  In  bearing.  One  of  our  Pippin  apples  is  nine  years 
old  before  It  will  bear.  This  tree  having  shows  such  great  vigor  and 
body  and  strength,  I  anticipate  great  results  from  It.  If  this  orchard 
should  bear  like  it  seems  It  Is  capable  of  doing.  It  will  astonish  yon 
with  the  amount  of  the  fruit  It  will  bear,  and  the  value  of  Its  product. 
They  are  not  barren  trees  because  they  bear  a  vary  few  cherries,  but 
they  seem  to  be  growing.  This  Smith's  Blgaireau  is  about  the  size 
of  a  blue-bird's  egg;  It  Is  a  delicious  fruit. 

Whereas,  I  can  not  recommend  any  one  planting  that  tree,  because  It 
has  not  borne  much  Irult  yet,  I  trust  In  two  or  three  years  to  have 
a  picture  to  show  fruit  growers  that  will  be  of  great  benefit,  and  I 
think  that  cherry  will  be  planted  all  over  this  section  of  Georgia. 

For  the  sweet  cherries  I  have  grown  In  my  orchard,  I  have  obtained 
high  prices.  I  have  sold  them  for  20  cents  a  poand.  I  have  packed 
them  In  a  flat  box  like  the  California  cherries.  They  are  superior  In 
flavor  to  the  California  cherry,  like  our  peaches  are  superior  to  Califor- 
nia peaches.  Atlanta  Is  the  market  for  tbem.  Some  of  my  cherries 
met  with  no  success,  because  they  shed  their  leaves  too  early  and  were 
Injured  by  the  September  sun.  I  consider  the  Smith's  BIgarreau  will 
prove  a  benefit  to  this  section. 

There  was  a  gentleman  here  some  time  ago  from  California  who 
said  he  never  saw  an  orchard  equal  to  mine — never  saw  a  tree  that  had 
such  shade.  This  tree  does  not  need  pruning  at  all.  Its  limbs  seem  to 
be  perfectly  set.  It  makes  a  beautiful  tree.  It  would  make  a  beautiful 
shade  tree  for  anyone's  lot,  and  now  Is  the  very  time  to  see  them. 
It  Is  a  tree  probably  30  feet  tall.  Its  branches  are  probably  20  feet  In 
diameter,  and  I  hope  for  great  results  from  this  cherry. 

There  Is  a  great  demand  for  cherries,  because  there  are  so  few  on  the 
market  While  they  are  troublesome  to  pick,  you  can  see  how  great  the 
profit  Is  at  (2. 00  for  an  ordinary  halt-gallon  basket.  That  is  what 
I  have  sold  mine  for  In  Atlanta. 

All  cherry  trees  are  Inclined,  If  you  bruise  their  roots  and  cultivate 
them  too  deeply,  to  spring  up  what  is  called  scions,  and  I  warn  yoa 
against  plowing  cherry  trees  too  early  in  the  spring  and  thereby  bruis- 
ing the  roots. 
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Theee  cberrlee  ripen  from  about  the  10th  to  the  20tb  of  Ma;.  To 
■how  my  faith  In  the  cherry.  I  have  an  orchard  about  40  miles  from 
bere  In  the  heart  of  th«  Blue  Ridge;  It  has  been  two  yeara  slues  I 
organlied  that  orchard.  It  bad  about  TO  appls  trees  on  It,  and  I  hare 
had  a  great  crop  from  those  trees  and  am  shipping  apples  from  those 
trees  now.  But,  to  come  back  to  tbe  cherry.  I  planted  100  of  those 
eberry  trees  there  In  a  climate  that  Is  much  more  moist  than  this,  and 
it  Is  more  adapted  for  cherries;  it  la  among  the  clouds.  They  bars 
grown  with  the  greatest  vigor;  so  far  as  growth  Is  concerned,  no  one 
coald  ask  more.  Although  It  has  not  borne  profltably,  1  have  shown  my 
talth  m  it  by  planting  200  of  the  trees.  The  cherry  has  a  very  open 
bloom,  and  unless  tbe  seasons  are  right  tbe  pollen  will  shed  out  of  tbe 
bloom  and  It  will  bear  but  a  sparse  crop.  It  is  a  wonderful  fruit  when 
ve  want,  aay,  the  actd  of  the  cherry;  It  U  a  great  favorite;  It  Is  the 
favorite  of  all  pie  fruits.  In  my  early  recollection,  there  were  some 
few  cberrlee  here  and  there.  I  recollect  Mr.  Ben  Jordan  was  a  man 
who  raised  cherries,  and  be  was  asked  how  to  make  cherry-pie.  H» 
nUd  "Sweeten  it  to  suit  jou,  and  then  turn  over  the  sugar-dlBfa  Into  it." 

The  cherry  has  nearly  disappeared  from  middle  Georgia.  Those  200 
trees  that  I  planted  came  out  of  the  ground  smoothly  and  nicely,  and 
have  borne  probably  a  pint  of  cherries  to  the  tree.  It  that  orchard 
does  what  it  seems  capable  of  doing,  tt  ought  to  be  a  very  profitable- 
one. 

I  thought  It  better  to  give  you  my  experience  rather  than  make  a 
speech  upon  the  «ubject  of  the  cherry.  If  any  of  you  gentlemen  desire 
to  ask  me  any  questions,  I  vrlU  be  pleased  to  answer  them  If  I  can. 

Mr.  ELLIS :     What  stock  are  your  cherries  planted  on ! 

Col.  FORT:  It  ou^t  to  be  on  cherry  stock.  I  obtained 
this  cherry  from  Geneva,  N.  Y. 

Mr.  MoHATTON :  What  method  of  cultivation  do  you  fol- 
low t  I  noticed  you  said  you  did  not  approve  of  cultivation 
early  in  the  spring. 

Col.  rORT :  In  the  first  place,  I  planted  my  cherry  orchard 
wiUi  a  great  deal  of  care.  I  used  a  good  deal  of  ground  bone 
in  planting  them.  If  you  plow  the  cherry  tree  very  deep  and 
bruise  the  roots,  they  will  throw  up  a  great  many  sprouts.  You 
can  cultivate  them  ia  the  fall  of  the  year  without  injury. 

Mr.  "WORSHAM :  I  would  like  to  ask  you  about  the  num- 
ber of  blooms  that  occur  on  these  trees. 


^.y  Google 


Col,  FOKT:  It  has  but  few  blooms,  but  it  seems  to  be  pre- 
paring itself  for  &  great  many  blooms.  1  am  not  prepared  to 
rccomiueiid  tbia  cherry,  except  to  say  that,  if  you  will  plant 
one,  it  will  produce  a  fine  shade  tree  if  nothing  else.  When  I 
found  that  cherry  holding  its  leaves  and  protecting  itself  until 
frost,  I  thought  I  had  discovered  something  wondwful. 

The  PRESIDENT :  Have  you  reference  to  those  beautiful 
trees  below  your  orchard  ? 

Col.  FORT :  There  are  one  or  two  trees  there,  but  my  main 
trees  are  up  on  the  hill.  If  you  want  to  see  something  beauti- 
ful, go  to  the  orchard  up  on  the  bill,  about  100  yards  from  here, 
and  there  you  will  see  the  200  trees  I  planted. 

The  PRESIDENT :  Why  don't  you  graft  them  with  a  pro- 
ductive variety  ? 

Col.  FORT :  No,  I  don't  want  to  spoil  that  tree.  It  will  do 
you  fruit  growers  good  to  see  those  trees;  they  are  a  picture 
within  themselves.  It  is  a  graceful  tree,  and  I  have  confidence 
that  Nature,  which  made  such  a  beautiful  cherry  tree,  will  also 
eventually  make  it  bear  an  abundance  of  fruit. 

Col.  WADE :  I  wish  to  announce  that  it  ia  thought  best,  in 
order  to  let  our  peoplo  have  an  opportunity  of  shewing  you 
around  here,  to  have  a  short  session  this  afternoon,  and  about 
5 :30  we  will  take  as  many  to  ride  as  possible,  ahd  do  away  with 
the  night  session. 

I  wish  all  citizens  in  the  town  would  have  all  their  carriages 
here  at  5 :30  and  take  our  visitors  out  to  ride  and  show  them 
what  we  have. 

The  SECRETARY:  I  am  requested  by  the  President  to  an- 
nounce the  appointment  of  the  following  committees.; 

Committee  on  Bxamluatloa  o[  Fruits — Col.  O.  B.  Brackett,  Waahlnff 
»nn,  D.  C;  Prof.  T,  H.  McHatton,  Bxperlmeot,  Ga.;  Guy  L.  Stewart 
Deot  of  Agriculture. 
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Cominlttee  on  ResolutlonB— prof.  Jno.  N.  Rogers,  Sparta,  Ga.;  Judge 
E.  L  Long,  Leeeburg,  Ga.;  Prof.  F.  S.  Earle,  Cuba. 

ADdltfng  Treasurer's  account — Dr.  Nell  HcInnes.'Angusta;  Col.  Jno. 
P,  Port,  Mt  Airy;  Geo.  W.  White,  Sparta. 

The  PRESIDENT:  Wh*^  ^^^  program  was  made  out,  we 
hoped  that  all  those  who  bad  promised  esaaya  would  be  present, 
but  they  are  not,  and  there  is  no  likelihood  that  they  will  be 
here.  Therefore,  we  will  have  to  reconsider  the  matter  of  a 
night  session.  I  think  it  would  be  best  to  dispense  with  the 
night  session,, and  let  the  other  matters  come  in  during  the 
afternoon  session. 


AFTERNOON    SESSION 


Good  Roads  A  Necessity  in  Fruit  Transportation 

By  T.  R.  Loubabd,  Cornelia,  Ga. 
Mr.  FrettOent  and  Gentlemen  of  tlie  Horticultural  Society: 

I  approach  the  Bubject  asBlgned  to  me  with  Bome  diffldence  because 
I  feel  that  my  information  on  the  subject  Is  not  sufficiently  extensive 
to  give  my  views  authority.  1  therefore  beg  to  submit  extracts  from 
a  paper  read  at  a  convention  of  the  Oregon  State  Good  Roads  Associa- 
tion, held  at  Portland,  October  24th,  1903.  by  Mr.  A.  L.  Craig,  General 
Passenger  Agent  of  the  Oregon  Railroad  &  Navigation  Co.  Mr.  Cratg 
wye:— 

"I  am  glad  to  have  the  opportunity  to  say  a  few  words  on  so  Im- 
purtant  a  subject  as  the  railroads  and  wagon  roads,  although  I  tbink, 
liad  I  been  selecting  the  subject,  I  would  have  placed  the  wagon  roads 
first  and  the  railroad  last,  that  being  the  natural  order,  both  to  priority 
and  Importance." 

"Centuries  before  the  railroad  was  ever  dreamed  of,  wagon  roads  eX' 
lited  and  their  Improvement  had  the  earnest  thought  of  the  progressive 
element  of  the  community  through  wblct  their  course  lay." 

"Without  the  wagon  roads,  the  railroads  could  not  exist  any  more 
than  cities  and  towns  could  prosper  without  a  surrotmdlng  country  to 
inpport  them.  Railroads  are  frequently  referred  to  as  trunk  lines,  and 
this  aimlle  is  an  apt  one,     tf  the  railroads  are  the  trunk,  then  the 
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wagOD  roads  stretching  out  Into  the  adjacent  country  are  the  roota 
which  bring  to  the  trunk  the  buBlneas  which  eupportB  It." 

"To  asaert  that  batter  wagon  roads  are  not  deelrable  or  necessary 
would  discredit  the  wisdom  ot  the  brightest  minds  In  the  railroad 
work.  Railroad  managers  spend  millions  upon  mtlllous  of  dollars  to 
do  for  the  properties  they  represent  exactly  what  the  gentlemen  intsr- 
«Bt«d  In  the  good  roads  question  are  endeavoring  to  have  done  for  onr 
wagon  roads.  All  this  ezpenaiture  means  whatT  Simply  that  a  given 
amount  ot  power  shall  be  able  to  haul  more  tons  than  heretofore  and 
that  in  the  transportation  of  the  railroad  buBineaa  Its  motive  power 
and  rolling  stock  shall  not  be  subjected  to  the  strain  and  shocks  tlul 
had  to  be  borne  when  the  road  was  leas  nearly  perfect" 

"Have  you,  who  live  from  ten  to  twenty  miles  from  a  rullroad.  ever 
considered  that,  In  addition  to  a  great  reduction  In  the  wear  and  tear 
on  horses  and  wagons,  as  well  as  upon  yourselves,  good  roads  Increase 
the  value  ot  the  land  Itself  by,  as  it  were,  picking  It  up  bodily  and 
placing  It  nearer  the  town?" 

In  the  contention  of  the  gentleman  that  good  roads  are  quite  as  Im- 
portant aa  railroads  for  the  Improvement  and  betterment  ot  the  country, 
1  am  Inclined  to  concede  the  point  as  well  taken,  and  believe  that 
good  roads  are  of  paramouat  importance  to  the  orcbardlst,  the  farmer 
and  to  those  of  the  towns  and  cities  who  depend  upon  the  agricultural 
industry  for  their  business. 

Values  of  farming  properties  are  always  increased  by  the  Improve- 
ment of  the  highways  over  which  the  farmers  send  their  products  to 
market.  A  good  road  means  a  minimum  of  wear  and  tear  on  stock  and 
wagons,  a  maximum  of  tonnage  to  be  hauled  and  a  saving  of  time  to 
both  stock  and  driver. 

Many  states  have  expended  vast  sums  in  the  Improvement  of  their 
roads  to  the  great  advantage  of  the  people  and  an  Immense  increase  ot 
values. 

To  go  Into  a  statistical  description  of  what  has  been  done  by  some 
of  these  would  be  too  long  and  tedious  to  be  attempted  in  this  paper. 
Tbe  celebrated  Catharpin  turnpike,  In  Virginia,  built  before  the  war  ot 
the  Revolution,  under  the  superintendence  of  Oeorge  Washington, 
stands  to-day  as  a  monument  to  the  enterprise  and  Intelligence  of  thoM 
days,  and  shows  that  even  then  the  ImiKirtance  of  properly  constructed 
blgbvrays  was  fully  realised. 

It  Is  difficult  to  point  out  the  Importance  of  what  a  good  road  means 
to  the  fruit  grower  without  showing  that  it  is  equally  Impwtant  to  tfaa 
agriculturalist  and  tbe  merchant.  The  wise  man  looks  carefully  to 
all  the  details  of  his  business  and  endeavors  to  protect  himself  agalnat 
loss  at  every  point.    Tbe  fruit  grower  Is  as  dependent  upon  good  roads 
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OTer  wblcb  he  wnds  hla  fruit  to  the  can  for  the  safe  arrlTal  of  hta 
produce  la  prime  coDdttlon,  ae  <1i>od  anr  other  one  factor.  Of  what 
OBe  Is  careful  caltlvatlon  and  fertlllsatlOD  of  orchards,  aod  expert  pfcfc- 
Ide  and  packing  of  fruit.  If  the  few  miles  of  road  over  which  the  crates 
are  hauled  to  the  railroad  are  so  rough  that  the  Jolting  has  bruised  the 
delicate  fruit,  making  It  unfit  for  use,  returning  only  loss  and  disap- 
pointment to  Its  owner?  Oood,  well-constructed  roads,  free  from  ruts 
SDd  gfollles  and  of  sufDclent  width  to  permit  passing  of  vehicles  on  the 
letel,  will  do  as  much  as  any  other  one  thing  to  benefit  the  fruit 
grower,  the  farmer  and  the  community  generally. 

Society,  as  a  whole,  Is  made  to  be  Inter-dependent  and  the  success  of 
tlie  chief  agricultural  Industry  of  a  section  means  the  success  of  the 
whole  community.  It  Is  the  basis  of  their  wealth  and  advancement. 
Good  roads  mean  the  extension  of  the  territory  available  for  fruit 
raising,  for,  recognizing  the  Importance  of  short  hauls  over  the  Im- 
perfect roads  of  the  cout^ry,  the  orchardlst  seeks  lands  nearest  the 
railway  station  on  which  to  establish  his  orchard,  so  that  to-day  land 
that  Is  within  a  mile  or  two  of  the  stations  easily  commands  from  two 
to  three  times  the  price  of  similar  lands  outside  of  this  radius.  Good, 
level,  well -constructed  roads  would  result  In  the  extension  of  this 
radius  from  three  to  five  miles  with  the  result  of  Increase  of  values 
and  population. 

Georgia  is  far  behind  many  of  her  sister  states  In  building  good  roads. 
Some  counties  have  successfully  introduced  the  alternative  road  law 
fn  place  of  the  crude  and  unsatisfactory  law  under  which  this  county 
operates.  I  have  no  data  regarding  the  roads  of  Georgia  later  than 
1904.  bnt  statistics  show  .that  at  that  time  there  were  B7,303  miles  of 
public  roads  in  this  State.  Of  this.  639  miles  were  surfaced  with 
gravel,  438  miles  with  stone,  513  with  sand  and  clay  mixtures  and  24 
miles  with  shells,  a  total  of  1,634  miles  Improved  or  only  2.S%  of  the 
whole.  With  one  mile  of  road  to  every  38  inhabitants,  we  have  only 
one  mile  of  Improved  road  to  every  1366  Inhabitants. 

Habersham  County  has  300  miles  of  road,  and  If  the  time  of  each 
man  subject  to  working  the  same  In  this  county  each  year  were  com- 
puted  at  76  cents  a  day  and  he  worked  seven  days  in  the  year.  It  would 
make  a  total  amount  of  |4,72G  each  year.  In  addition  to  this,  there 
is  about  1300.00  cash  expenditure  by  the  county,  or  fl.OO  a  mile. 

It  would  take  a  paper  by  Itself  to  treat  of  the  subject  of  the  Im- 
portance of  the  alternative  road  law  to  a  county,  aa  acalnst  the  system 
now  In  nse.  It  should  be  obvious  to  every  thinking  man  that  upon  the 
establishment  of  good  roads  In  bis  county  depends  the  success  of  the 
people  to  a  greater  extent  than  any  other  public  utility.  The  people  of 
the  towns  should  contribute  as  largely  to  the  making  and  maintenance 
of  these  roads  as  the  farmers,  because  the  success  of  the  town   is 
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abflolutely  dependent  upon  tbe  agricultural   Industry  Burroundlng  It, 
and  that  town  most  eaaily  approacbed  by  tb«  widest  territorr,  will  have 

the  greateat  Bucceaa. 

The  PRESIDENT:  How  many  miles  of  roads  are  there 
worked  properly  with  gravel  and  rock  bottom ! 

Mr.  LOMBARD:  It  is  a  thousand  and  some  hundreds  of 
miles. 

The  PRESIDENT :  In  Richmond  County  we  have  over  400 
miles  of  roads,  and  more  than  300  miles  are  worked  with  gravel 
and  other  material.  Therefore,  I  think  those  figures  can  not 
be  correct. 

Mr.  LOMBARD:  In  1904. 

The  PRESIDENT :  At  our  last  session  Prof.  Rogers  gave 
us  such  an  elaborate  address  upon  the  condition  of  our  district 
agricultural  schools,  that  I  have  received  many  requests  that  he 
give  us  another  one  similar  to  it. 

I  now  take  pleasure  in  introducing  to  you  Prof,  John  "N". 
Rogers. 


Our  District  Schools— The  Needs  They  Shoxild  Fill 

Br  Pbof.  Jko.  N.  Rocebs. 
Stipt.,  Tenth  Congressional  District  Agriculttiral  Bchool. 
I  am  not  before  you  with  a  prepared  paper,  but  I  am  here  In  a  cause 
which  should  be  dearer  to  every  Georgian  than  anything  except  blu 
religion,  and  superlatively  bo  should  this  subject  be  to  the  heart  of  any 
man  engaged  In  any  way  in  tbe  cultivation  of  the  boI]  or  ralsloe' 
crops  of  any  kind.  I  waa  very  much  struck  with  some  of  the  points 
in  the  paper  just  read  on  good  roads.  If  our  people  could  realize  what 
good  roads  mean  in  Georgia,  tbe  value  ot  the  rural  property  of  the 
State  would  be  doubled  In  less  than  five  years  through  this  medium 
alone.  Where  a  man  nov  goes  with  a  team  of  two,  and  in  some  instances, 
four,  mules,  to  carry  1,000  pounds  six,  eight  or  ten  milea  in  the  country. 
with  a  proper  road  and  one  pair  of  mules,  he  could  carry  two  or  three 
or  four  tons  that  (ar  in  the  country.  There  are  places  In  Qeorgia 
where  such  a  change  has  come  about.    A  fen  counties  like  Floyd,  Rlcb- 
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moDd  and  Bibb  bare  worked  wonders.  The  example  I  aball  r«ter  to, 
I  take  [rom  Floyd  County,  because  tbe  roads  there  are  more  like  this 
McUon;  the  land  there  and  the  material  out  of  whlcb  to  build  roadi 
■re  more  like  this.  A  fanner  told  me,  "I  live  twelve  miles  from  Rome. 
I  formerly  brought  two  bales  of  cotton  to  town  with  two  mules,  and  It 
was  an  all-day  trip.  Now,  I  bring  six  bales  of  cotton  to  town  with  two 
mnleB,  and  I  can  get  back  to  dinner  if  I  wish."  Suppose  that  man  had 
twelve  bales  of  cotton  to  bring  to  town!  With  four  mules  and  two  baleii 
■  da}',  it  was  a  week's  work.  Under  the  system  of  roada  they  have 
tliere  now  it  Is  one  day'e  work  for  four  mules.  Thus,  Instead  of  being 
twelve  miles  from  town,  he  fs,  as  compared  with  the  old  roads,  only 
two  miles  from  town.  His  property  had  Increased  In  value  Just  like 
be  had  picked  It  up  bodily  and  moved  It  only  one-sixth  as  tar  from  town 
u  It  was  before  the  new  road  was  built.  He  was  six  times  nearer 
the  market  than  before  the  road  was  worked,  so  far  as  putting  his 
prodace  on  the  market  wae  concerned.  That  would  apply  with  equal 
force  to  three-fourths  of  the  roads  In  Georgia.  It  Is  a  shame  on  our 
civilization  that  we  have  let  this  question  reet  aa  we  have. 

Who  can  build  a  road  In  Oeorgia?  I  say  It  with  shame  that  there 
are  not  one  hundred  men  who  can  be  hired  for  such  work  In  the  State 
today  who  know  bow  to  build  a  road.  Then  It  falls  upon  some  school 
or  Bchoola  to  set  about  to  study  this  Important  question,  and  that  will 
be  one  of  the  tasks  Xif  these  agricultural  schools  to  take  Into  considera- 
don,  and  give  such  instruction  to  their  students  that  each  one,  when 
he  goes  back  home,  wlU  take  tbe  lead  In  the  building  of  good  roads, 
and  this  ahonld,  within  lesa  than  ten  years,  pay  for  all  these  schoola 
•111  cost  in  the  next  generation. 

In  tbe  development  of  every  new  enterprise  or  avocation  of  man, 
as  it  settles  down  to  a  sclentiflc  basis,  the  mora  objectionable  or  less 
profltablfl  features  of  the  business  are  crowded  aside,  and  b;  controlling 
tbe  waste  of  a  bualneBS  the  profits  are  Increased.  In  days  gone  by, 
ever?  man  was  his  own  butcher,  and  slaughtered  hts  own  animals. 
We  had  no  packing  housM,  and  there  was  little  attention  paid  to  the 
hair  and  hoofs  and  boms  of  the  animals.  Did  not  Uie  great  packing 
hODBea  of  the  country  utilize  the  blood,  and  hair,  and  hoofs  and  horas 
of  the  animals  they  kilt,  some  of  them  which  now  make  large  dividends 
on  the  mono;  invested  would  soon  fall  to  declare  any  dividend  at  all, 
and  some  of  them  would  soon  go  out  of  business.  The  agricultural 
Induatrr  and  the  fruit  industry.  In  Oeorgia  and  Alabama,  and  other 
sections  is  fast  approaching  the  stage  where.  It  the  waste  product  is  not 
taken  care  of.  they  will  have  to  quit  business.  Those  who  take  care  of 
inch  things  will  be  enabled  to  make  so  much  money  that  the  man  who 
doea  not  take  care  of  the  by-products  or  waste  will  be  forced  to  go  to 
tbe  wall.     During  this  present  year  It  Is  safe  to  say  that  every  man 
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who  has  Bhlpp«(t  B  csrload  of  psachea  hu  thrown  away,  or  glnn  away, 
or  used  to  almost  no  purpose,  at  least  Bttj  buahela  of  peacbee.  If  tbat 
flftr  bosbels  of  peaches  had  been  utilised  as  It  could  have  been  with 
BOme  preparation  and  Bome  Instruction,  It  wonid  have  amounted  to 
more  tbim  the  net  proDta  on  the  crop  as  It  stood.  In  ever;  bushel  of 
peaches,  with  f  1.60  worth  of  engar,  there  are  10  gallons  of  as  One  ayrup 
ai  was  eTer  produced  In  Qeorgla;  It  will  command  a  higher  price  than 
the  OeoTKla  rlbbon.cane  or  any  other  syrup  on  the  market.  Allowing 
SO  cents  a  buahel  for  these  orer-rlpe  peaches,  or  culls,  they  would  bnTo 
produced  a  syrup  tbat  coutd  have  been  sold  In  the  market  at  from 
SO  to  60  cents  a  gallon. 

The  better  class  of  fruit,  tbat  was  fit  for  canning,  has  In  some 
communities  been  canned,  and  It  represents  larger  profits  than  many 
carloads  tbat  were  shipped  out  of  the  State.  If  the  French  farmer  had 
the  peach  seeds  oat  of  the  Georgia  crop,  be  would  make  more  money  out 
of  them  than  the  Oecrgla  farmer  has  made  out  of  the  whole  peach.  It 
took  him  a  long  time  to  learn  these  things,  and  be  bad  to  be  taught  a 
severe  lesson  before  he  commenced  to  learn  them. 

In  1S18,  when  the  German  empire  lay  prostate  at  the  feet  of  France, 
begging  for  peace  at  such  terms  as  they  might  name,  asking  to  be  let 
alone,  tbey  began  to  reallie  that  the  trouble  In  Germany  was  In  the 
rural  districts;  they  saw  that  until  the  peasantry  should  be  Instructed 
In  methods  that  were  helpful  to  them,  there  was  no  hope  for  the  re- 
habilitation of  the  nation;  and  not  being  under  a  democratic  govern- 
ment as  we  are.  they  at  once  put  schools  In  operation  and  taught  tltelr 
boys  and  girls  how  to  cultivate  the  gardens,  how  to  till  the  soil,  and  'why 
the  soil  should  be  tilled.  Fifty  years  later  those  two  nations  came  to- 
gether, and  the  result  was  Just  as  decisive  In  the  other  direction. 
France  went  down  before  Germany,  and  she  profited  by  her  failure 
juBt  as  Germany  had.  If  the  peasantry  of  France  had  been  sold  out. 
lock,  stock  and  barrel,  at  the  close  of  that  war  with  Germany,  tbey 
wouldn't  have  paid  more  than  two  years'  jm^^rest  on  the  debts  tbey 
owed,  to  say  nothing  of  the  principal. 

In  less  than  28  years,  let  ub  eee  what  those  French  tarmera  have 
done  since  tbey  put  their  boys  and  girls  at  schools.  The  French  farnjer 
tOHlay,  on  the  average.  Invests  more  of  his  net  profits  than  the  Georgia 
farmer  makes  from  all  his  labors.  The  Georgia  cotton  crop  ol  190G-O7 
would  not  bring  as  much  money  as  the  product  from  the  same  area 
would  bring  the  French  farmer.  The  acres  of  cotton  planted  In  Oeorgla, 
—the  gross  proceeds  brought  from  that  land  would  not  bring  blm  an 
much  money  as  the  French  fanner's  land  would  on  the  same  acreage. 
The  French  farmers  have  already  bought  all  the  land  that  Is  for  sale 
In  France;  they  have  bought  up  all  the  local  bonds  and  stocks;  tbey 
have  bought  up  a  majority  of  the  American  securities,  and  have  bongbt 


^.y  Google 


np  all  tbe  Ruulan  Becnritles.  Now  tbey  h&n  nan  moaej  tor  Inreat 
ment,  net  proceedB,  after  ImproTlns  tb«Ir  larms  and  such  ezpendltuna 
aa  were  needed  for  the  better  edacatlon  of  theli^tamlUea;  as  a  net  result 
of  tbdr  operatlooB,  tber  have  more  moae;  from  tbeir  barveat  tlian  tbe 
GMfsIa  farmer  makea  from  bis  gross  recelpta.  Tbat  Is  tbe  Instruction 
et  one  generation,  because  tbe  first  pupils  wbo  went  tbrongb  tha 
tdioola  are  not  young  men  and  women,  and  only  for  elgbt  or  ten 
nsrs  bave  tbey  taken  bold  of  tbls  matter  and  pushed  It  along,  but 
sea  wbat  wonders  hare  been  accomplished  In  those  ten  rears. 

I  stand  before  70U  and  say  with  all  tbe  sincerity  of  mr  nature 
that  If  proper  attention  Is  glren  to  these  schools,  In  less  than  28  yean 
the  net  proceeds  of  our  fanners  will  be  greater  than  the  gross  receipts 
are  now.  I  believe  If  the  present  peach  crop  bad  been  handled  to  tbe 
very  best  advantage  that  human  Ingenuity  could  have  contributed,  th« 
net  proceeds  of  this  peach  crop  would  have  been  more  than  tha  gross 
receipts  are  now.  I  feel  safe  In  saying  tbat  tbe  net  proceeds  of  the 
peach  crop  were  less  than  one-fourth  of  the  gross  sales,  and  If  this 
crop  had  been  handled  like  It  might  have  been  bandied,  under  tbe  most 
■ystemattc,  business-like  methods,  the  net  results  would  have  been  mora 
tban  were  tbe  gross  sales,  Tbls  Is  one  of  tbe  needs  these  schools 
ibonld  fill./  Men  are  taught  to  Investigate  these  questions,  bow  tbesa 
things  should  be  done,  and  tbe  only  way  you  ai^  going  to  get  It  done  Is 
by  training  tbem  In  their  youth,  by  arousing  their  enthusiasm  wblls 
tbey  are  forming  tbelr  Ideas  of  enterprise,  push  and  application. 

These  schools  can  do  this  for  the  horticulturists  of  Georgia.  Tbey 
cao  take  the  harmful  insects,  and  grass  seeds,  and  weed  seeds  that  ars 
Qow  eo  hurtful  to  your  orchards,  and  can  turn  them  Into  poultry  and 
other  farm  products  that  will  be  as  great  In  value  as  Is  now  tbe  net 
proceeds  of  the  orchard.  They  will  Uke  that  summer  grass  that  comes 
on  after  you  bave  stopped  the  cultivation  of  the  orchard,  and  turn  It 
into  enough  pork  and  mutton  to  pay  more  than  tbe  crop  from  your 
orchard.  It  will  teach  a  spirit  of  co-operation,  of  organization  for 
Mlf-lnterest  and  for  the  interest  of  society,  a  general  Interest 
tbat  is  not  now  known  to  tbe  people.  With  the  experience  freeh  tb 
mind  of  the  several  hundred  men  In  Oecrgla  to-day  who  are  not  aatio- 
Iled  wltb  what  they  realized  out  of  their  peach  crop,  you  might  call  a 
meeting  of  these  men  to  arrange  tbat  matter  so  it  would  not  occur 
again,  and  not  ten  per  cent,  of  tbem  would  go  about  the  meeting. 
They  must  be  taught  that  only  by  co-operatloa  and  organization  can 
tbesa  things  be  managed  and  controlled  tor  the  Interest  of  tbe  producer. 
You  take  tbe  California  fruit  grower,  and  If  be  was  thrown  on  bis 
own  responsibility  to  handle  his  frnlt  crop,  as  tbe  Qeorgian  Is  to-day, 
nine-tenths  of  tbem  would  have  to  quH  business.     While  their  fruit 
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growing  lands  are  paytog  them  20  and  S6  p«r  cent  oa  valuation,  lo 
some  cases  ten  times  as  great  and  sometimes  100  times  as  great  as 
tbe  valuation  paid  on  our  lands.  It  is  tbe  result  of  thorough  and  com- 
plete cooperation.  If  the  peach  grower  of  Oeorgla  was  tboroughlr 
organized,  and  1(  he  conducted  his  business  In  the  same  buslnsas-llke 
and  systematic  way  as  does  the  peach  grower  In  California,  the  peacn 
crop  of  Georgia  would,  as  1  say,  yield  more  net  profit  than  has  been 
the  gross  sales  for  the  peach  crop  ttaU  year. 

These  ar«  some  of  tbe  needs  these  schools  should  fill.  We  go  u> 
Kentucky  and  Missouri  and  even  as  far  west  aa  Oregon  and  Washington 
for  our  horses,  and  yet  1  believe  a  horse  can  be  raised  cheaper  In  Georgia 
than  In  any  other  state  In  the  United  States.  I  believe  It  will  take 
less  of  a  man's  muscle  to  raise  a  horse  In  Georgia  than  in  any  other 
state  in  the  Union.  Well,  until  we  teach  these  boys  how  to  do  that, 
we  can  never  hope  to  stop  that  heavy  drainage  of  millions  of  dollars 
annually  going  to  other  states  for  farm  stock. 

To  try  to  compute  what  these  schools  should  save  to  the  horticultur- 
ist by  teaching  his  neighbors  to  keep  down  such  breeding  places  as  will 
develop  pests,  that  are  harmful  to  orchards  and  gardens,  this  one  fea- 
ture Itself,  if  there  were  no  other,  would  be  ample  for  the  sustenance 
of  these  schools  and  the  demand  that  they  be  maintained  at  a  high 
degree  of  efflcfency.  One  man  with  an  old  hedge  row  of  pimn  trees 
Infested  with  the  San  Jose  scale  may  so  Infeat  my  orchard  that  after  a 
few  years  I  become  so  disgusted  that  I  have  it  cut  down,  whereas  lie 
might  have  cut  that  hedge  down  In  half  an  honr.  This  is  the  case  with 
a  great  many  other  Insects  and  dieeases  that  attack  the  crops  and 
fruits  which  we  cultivate.  These  things  should  be  taught,  these  needs 
supplied,  and  these  objectionable  features  removed. 

I  think  that  as  important  a  need  as  we  can  Dll  is  to  teach  the  agri- 
culturist, tbe  horticulturist,  or  any  man  who  makes  his  living  from  the 
soil,  to  know  and  feel  that  his  avocation  Is  high  and  noble,  and  that 
he  Is  entitled  to  as  much  respect  as  any  man  who  follows  my  profession. 
He  should  he  taught  that  his  day's  labor  is  worth  Just  as  much  in  dol- 
lars and  cents  and  is  Just  as  valuable  to  the  world  as  is  the  labor  of 
the  lawyer,  the  doctor,  the  merchant  or  any  other  man.  That  he 
should  command  as  much  tor  his  hire  as  they  do,  and  that  the  world 
can  more  easily  get  along  without  their  day's  work  than  without  bis. 
The  farmer's  labor  Is  priced  cheaply  because  he  so  prices  it  himself. 
He  will  tell  a  day  laborer,  "Well,  I  can  not  pay  you  for  your  work 
what  they  can  pay  you  out  there  on  the  public  road,  or  what  they 
can  pay  you  on  the  railroad,  and  over  there  In  the  gravel-pit."  Why? 
Because  you  under-value  your  labor  and  fix  that  as  the  value  of  his 
labor.     Labor  should  be  treated  as  of  as  much  value  of  any  other 
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claw  at  work  and  sbould  be  paid  acrordlngly,  and  It  will  be  when  the 
farmer  realizes  how  that  day's  labor  can  be  used  from  tbe  time  cotton 
la  planted  until  It  Is  laid  by;  he  can  afford  to  pay  a  dollar  or  two 
dollars,  or  be  able  to  pay  double  the  price  ot  the  man  who  hires  him 
to  work  on  the  railroad,  or  In  the  shop  or  wberever  the  man  wished  to 
work  him.  If  you  use  the  proper  amount  ot  brain  In  planning  work 
tor  that  hand,  you  can  pay  more  than  any  other  class  of  work.  Then 
when  you  are  working  between  June  and  October.  It  would  be  other  lines 
ot  work  that  would  be  short  of  labor.  But  when  It  takes  bIx  day's  work 
to  chop,  hoe  and  plow  an  acre  of  cotton  from  the  time  It  is  planted 
(0  the  time  It  ts  laid  by,  then  we  must  divide  that  by  sU.  But  with 
proper  work  we  can  make  that  one  day's  work  Instead  of  six,  and  pay 
the  hand  six  times  as  much.  Until  we  realize  that  intelligence  will 
bring  our  profession  up  to  a  point  where  It  will  be  of  aa  much 
Importance  and  as  much  value  In  dollars  and  cente  as  any  other  avoca- 
tion, we  can  not  expect  to  attain  our  proper  position  among  other  men. 
This  Is  one  ot  the  moat  important  tbiage  these  schools  should  teach. 

What  I  have  said  applies  to  the  boys.  I  have  not  the  time  to  say 
what  I  would  like  to  say  about  the  girls  at  these  schools.  I  would 
not  go  back  to  the  antiquated  Ideas  of  the  Chinese,  who  think  girls 
need  no  education,  who  think  that  girls  are  only  a  necessary  evil  In 
the  world.  I  say  it  with  all  sincerity  that,  while  we  have  no  direct  ex- 
pression of  the  fact  from  God  himself,  I  believe  He  first  started  with  the 
lower  animals  and  went  on  to  perfection,  and  that  woman  Is  as  far 
ahead  of  man  as  man  was  ahead  of  the  next  lowest  order  of  being. 
If  we  should  have  our  country  blossom,  let  our  country  know  that  hoys 
and  girls  advance  more  rapidly  when  brought  together.  Friendly  Inter- 
course and  relationship  between  the  two  will  be  conducive  to  the  good 
of  all  of  them.  If  any  of  you  here  have  doubts  as  to  the  success  of  thesa 
schools  as  co-educatlonal  Institutions,  1  beg  of  you  not  to  express  them, 
but  give  the  school  a  chance  to  show  what  It  will  do.  It  there  Is  only  a 
limited  space  in  the  schools,  I  say  the  girls  should  have  It  rather  than 
boys. 


The  PRESIDENT :  As  we  are  not  to  have  a  night  aesaion, 
we  will  now  have  to  take  up  the  business  assigned  for  that  aea- 
sion.  I  will  therefore  ask  Mr.  Earle  to  read  his  paper.  Prof. 
Earle  has  been  connected  with  agriculture  in  Alabama  and  other 
places,  and  is  now  in  Cuba. 
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The  Agricultural  Conditions  in  Cuba 

Bt  pBor  F.  S.  Bable,  Herradura,  Caba. 

Formerly  of  tlie  Alabama  ExperiTnent  BtfftUm  and  the  Neto  7orfc  Botamt- 

cat  Oerdetu. 

Am  jout  President  hue  Just  Btaf«d,  for  nwaj  yean  I  was  quits  clouly 
Identified  with  the  agricultural  Interests  of  the  Soutb,  and  on  prevloos 
occasloas  I  Have  bad  the  honor  of  addressloe  this  body  on  topics 
associated  with  your  work.  But  as  I  wrote  yonr  Secretary. 
I  leel  that  I  have  gotten  so  tar  away  from  the  work  bere  that  I  do  not 
feel  tbat  I  can  treapam  on  your  time.  However,  I  will  aa;  a  few  words 
to  you  about  the  agricultural  progress  ttiat  Is  being  made  In  tbls 
country  that  la  ao  near  to  you  but  that  In  a  way  has  always  been  shut 
out  from  the  knowledge  of  most  Americana. 

The  agricultural  interests  of  Cuba  could  be  placed  under  four  heads: 
Banana  culture,  the  raising  of  pineapples,  the  raising  of  truck  and  the 
Citrus  fruit  Industry. 

Bananas  are  not  grown  in  most  parta  of  Cuba,  but  have  been  cou- 
flned  to  certain  regions  in  the  Northeastern  part  of  the  Island,  where 
the  rainfall  Is  much  greater  tban  at  Havana,  for  Instance.  Even  here. 
the  winter  temperatuTPs  are  too  low,  and  the  fruit  produced  is  not  as 
satisfactory  to  the  trad<-  its  that  brought  from  the  coast  and  Central 
America  Therefore,  the  fruit  country  is  devoting  more  of  Its  land  to 
(be  sugar  Industry  and  decreasing  the  raising  of  bananas. 

Pineapples,  while  not  grown  especially  extensively'  In  Cuba,  are 
constantly  Increasing  In  Importance.  There  has  been  no  great  rush 
Into  the  pineapple  Industry,  but  it  haa  been  found  profitable.  It  la  a 
sure  and  regular  crop.  Pineapple  planting  has  been  largely  confined  to 
the  Province  of  Havana,  but  now  It  Is  extending  to  PInar  del  Rio  Prov- 
ince. The  most  of  this  planting  Is  done  on  red  lands — this  sugar-cane 
land  which  Is  very  fertile.  The  pineapple  usually  does  not  succeed  on 
stiff  lands,  but  In  thie  case  they  are  underlaid  with  cavernous  limestone, 
thus  making  a  fine  natural  drainage.  The  shipment  of  pineapples  this 
year  will  amount  to  over  1,000,000  boxes.  This  Industry  Is  largely 
In  the  bands  of  the  Spaniards  and  Cubans.  Comparatively  few  Ameri- 
cana have  gone  Into  pineapple  raising,  but  they  are  more  and  more 
turning  their  attention  to  It. 

The  truck  Industry  has  originated  almost  entirely  since  the  Spanish 
war.  It  was  started  by  Americans,  and  Is  still  largely  controlled  by 
Americana.  That  is,  the  packing  la  largely  done  through  American 
houaee.  but  at  the  present  time  a  large  part  of  the  truck  is  raised  by 
the  Cnbana,  and  Is  either  sold  to  these  packers  or  they  handle  It  on  a 
cash  basis  for  the  Cuban  growers.    It  has  also  Increased  to  quite  an 
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«it«at  into  tbe  Plnar  del  Rio  Province.  ThOH  lands  bave  such  a 
mofature-hDldlng  capacity  tliat  we  are  able  to  grow  large  crop!  ot 
ngstables  during  the  dry  apalla.  Tou  understand,  the  winter  Is  the 
ralnr  nason.  The  vagetablea  mostly  grown  are  tomatoes ;  th«n  prob- 
iblj  next  In  importance  are  onions  and  potatoes,  also  a  few  summer 
■qoash.  Cabbases  are  grown  to  some  extent  for  the  local  market  only. 
ThB  total  shipments  of  truck  from  Cuba  reach  almost  a  million  pack- 
ae«8  a  year.  I  don't  know  whether  the  Industry  Is  destined  to  grow 
Tery  rmpldl;  la  the  future  or  not.  So  far  as  the  winter  season  Is  con- 
earned,  we  bave  It  practically  to  ourselTea  during  the  months  of  Decam- 
ber  and  January,  for,  as  you  know,  the  market  for  fresh  vegetables 
Is  very  limited  at  that  season  of  the  year.  With  only  small  amounts 
It  brings  high  prices,  but  the  markets  are  usually  overloaded  at  that 
time  of  the  year.  Last  year  we  had  an  example  of  that  tact — the 
market  was  very  unsatlafactory.  However,  It  Is  an  Industry  of  con- 
(Iderable  importance. 

The  dtruB  fruit  Industry  Is  the  youngest  of  them  all,  probably.  Up 
to  the  time  of  the  Spanish  war  there  were  no  commercial  orange  or- 
chards in  Cuba  at  all.  Fifty  or  sixty  years  ago  the  greater  part  of  the 
oranges  that  came  to  the  market  here,  came  from  Cuba.  No  oranges 
have  yet  been  shipped  from  newly  planted  groves.  Qrapo-trult  Is  un- 
known in  Cuba.  The  Cubans  do  not  like  sour  fruits.  This  Industry 
Is  almost  entirely  In  the  hands  of  the  Amerieaiu. 

A  year  and  a  naif  ago,  the  Cuban  Agricultural  Society,  at  Its  first 
meeting,  attempted  to  get  some  statistics  on  the  orange  and  grape- 
fnilt  acreage.  At  that  time  the  beet  Information  we  could  get  was 
that  there  were  4,000  acres  planted.  Now,  there  are  about  18,000. 
These  oranges  are  Just  coming  Into  bearing,  and  la  a  few  years  you 
will  see  a  large  crop  of  fruit  shipped.  Those  of  us  who  are  engaged  in 
that  Industry  believe  that,  within  a  few  years,  It  will  compete  very 
t&vorably  wUh  the  shipments  from  Florida. 

The  PRESIDENT :  To  what  extent  are  peaches  cultivated 
ID  your  part  of  Cuha  t 

Prof.  EARLE :  I  might  say,  not  at  all.  One  or  two  types 
will  grow  there,  but  I  don't  think  it  will  ever  be  a  peach  country. 

The  PRESIDENT :  And  apples  are  out  of  the  question,  I 
rappoeet 

Prof.  EARLE :  I  don't  think  we  have  an  apple  country. 
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The  PRESIDENT:  I  infer  from  that,  that  pears  or  peaches 
of  the  Oriental  type  might  possibly  be  successful  ? 
Prof.  EAELE:  Yes  sir. 

The  PRESIDENT:  Whereas  those  of  the  Persian  type 
would  not? 

Prof.  EARLE :   No  sir.     Some  grapes  are  grown  there. 
The  PRESIDENT:  Any  of  the  European  type? 
Prof.  EARLE:    I  very  much  doubt  if  they  would  succeed. 
The  scuppernong  grows  beautifully  there. 

Mr.  WORSHAM:  Are  you  troubled  to  any  great  extent  by 
scale  insects  in  Cuba  ? 

Prof,  EARLE :  Yes  sir ;  but  there  are  so  many  fungus  para- 
sites and  other  parasites  that,  so  far,  they  have  not  proven  very 
serious.  In  one  orchard  near  Havana  they  formerly  spent  a 
great  deal  of  money  for  spraying,  but  one  of  the  gentlemen  told 
me  this  spring  that  they  bad  stopped  spraying  this  year  entirely. 

Mr.  WORSHAM:  Have  you  any  law  regulating  the  ship- 
ment of  nursery  stock  ? 

Prof.  EARLE :  We  had  a  law  which  was  very  badly  drawn, 
and  it  has  not  been  enforced.  A  law  has  been  drafted  and  has 
been  on  Governor  Magoon'a  desk  for  several  months.  Governor 
Magoon  has  every  power  over  things  in  Cuba, 

The  PRESIDENT :  As  Mr.  Stewart  desires  to  go  away  early 
to-morrow  morning,  I  have  requested  him  to  address  you  now. 


Address  of  Mr.  Guy  L.  Stewart 

United  States  Department  of  AErlcuIture. 

UABKETtNO. 

The  Immense  development  that  has  taken  place  la  both  the  track 
and  fruit  Industry  has  made  the  marketing  side  of  It  to-dar  the  Im- 
portant part  of  cetting  rid  of  the  crop.     Up  to  within  the  laat  few 
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rears,  tbe  propoBltlon  has  been  to  produce  tbe  crop,  and  all  the  papers 
that  have  been  read  at  the  different  meetings  I  have  attended  have 
been  on  the  matter  of  cultivation,  the  use  of  fertilizers,  the  matter  of 
pTuning,  etc.,  but  now  It  has  gotten  to  the  point  where  you  must  Sod 
out  how  to  market  your  crop.  My  particular  work  In  the  DepartmeDt 
at  present  Is  confined  to  the  marketing  of  tbe  crops.  I  put  in  most 
of  mj  time  at  the  large  markets  of  the  country,  such  as  New  York., 
Philadelphia,  Cleveland,  Pittsburg,  etc.  That  ie,  those  east  of  the 
UlssiBsippi  river.  I  have  not  gotten  into  tbe  territory  west  of  the 
river.  And  what  I  want  to  say  to-day  ts  from  the  condition  I  have 
seen  things  coming  Into  the  markets,  and  to  make  some  suggestions  to 
improve  the  appearance  of  shipments  coming  into  the  market. 

I  believe  that  at  tbe  same  time  you  are  working  to  get  a  better 
price  for  your  cotton,  that  yoit  have  also  to  team  to  produce  cotton 
cheaper.  In  order  to  make  a  larger  profit  And  ao  I  believe  In  the  mat- 
ter of  truck  and  fruit,  that  you  have  to  get  It  down  to  tbe  minimum 
cost  ot  production.  In  order  to  make  a  more  satisfactory  profit  In 
the  past,  tbe  whole  question  has  been  one  of  soli,  location,  fertiliza- 
tion, cultivation,  pruning  and  transportation.  The  labor  proposition 
has  entered  very  largely  into  it  also;  tbe  seed,  or  stock,  Insects  and 
diseases.  Up  to  tbe  present  those  things  are  what  have  engaged  the 
attention  both  of  the  truck  and  tbe  fruit  men.  Now.  it  has  gotten  to 
where  It  is  a  question  of  how  to  market  your  product. 

When  you  take  into  couslderutlon  the  immense  development  that  has 
taken  place  in  truck,  beginning. in  January  with  Miami  and  coming 
north  through  Florida  into  Georgia;  and  coming  in  about  the  same 
time  afl  Georgia,  will  be  the  Onlf  coast  and  Texas,  taking  In  tbe  aoutb- 
ero  part  of  Mississippi,  tbe  southern  part  of  Alabama,  following  up 
tbe  coast  of  South  Carolina,  np  through  North  Carolina,  taking  In  the 
cantaloupe  section  of  Tennessee,  where  In  the  past  year  they  have  In- 
creased something  like  80  per  cent.  Taking  Into  consideration  all 
Uds  Immense  acreage,  and  then  go  up  Into  weatem  New  York  and  Into 
Maryland,  and  you  will  see  it  Is  an  Immense  proposition  to  put  these 
tbings  on  the  market.  Tbe  danger  from  such  an  acreage  Is  from  orer- 
prodnctlon. 

In  Atlanta,  the  other  day,  I  learned  from  figures  that  43  per  cent, 
of  the  peach  crop  went  to  New  York  and  Philadelphia;  nearly  one-half 
of  the  whole  crop  went  to  only  two  markets.  You  must  not  have  wanted 
otber  markets.  There  are  many  smatl  towns  that  will  pay  a  much  bet- 
ter price  than  where  there  is  an  Immense  glut  on  the  market.  Some- 
times New"  York  gets  60  or  70  carloads  of  cantaloupes  In  a  day.  the 
consequence  being  that  they  sell  for  practically  nothing.  One  ot  the- 
ways  that  I  believe  yon  are  bound  to  come  to.  In  tbe  proper  distribu- 
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Uon  of  fruit.  Is  by  perfecting  some  eort  of  an  organization,  to  know 
where  ;ou  can  ship  your  fnilt,  and  know  where  other  men  the  same 
day  are  shipping  their  fruit.  I  was  over  In  North  Carolina  In  the 
cantaloupe  shipping  section.  The  day  I  got  there  the  rallroade  re- 
fused to  accept  cantaloupea  and  watermelons  unless  the  freight  was 
prepaid,  and  the  next  day  refused  to  accept  them  even  If  the  freight 
was  prepaid,  because  there  was  euch  a  glut  on  the  New  York  market. 

1  was  in  Cincinnati  when  the  first  of  the  Georgia  peachee  bagan  ur 
come  in.  If  you  could  hare  been  there  and  seen  the  peaches  that  were 
shipped  In  there  from  Georgia,  you  wonld  have  been  ashamed  to 
acknowledge  that  you  were  from  this  State.  They  were  so  green  that 
I  expect  I  could  have  taken  one  of  them  and  knocked  the  plasUr  off 
of  that  wall.  The  commission  men  were  selling  them  at  90  cents  a 
crate,  and  I  expect  the  shippers  were  cursing  the  commission  men  as 
being  robbers. 

This  year  the  Georgia  cantaloupes  Were  very  poof  in  taste.  I  want 
you  to  understand  right  now  that  I  am  not  saying  these  things  because 
I  have  something  against  Georgia,  but  because  these  matters  of  absolute 
truth  are  not  usually  told.  I  saw  Georgia  cantaloupes  come  In  there 
that  were  hardly  fit  to  eat,  and  the  same  thing  was  true  with  peaches. 
That  was  not  true  at  all  times,  of  course,  but  1  Just  happened  to  catch 
It  at  that  time.  The  Georgia  cantaloupe  was  being  shipped  In  an  or- 
dinary crate.  Here  Is  a  point  that  is  worth  your  consideration.  In- 
stead of  the  two  comer  slats  coming  together,  there  is  an  opening,  and 
the  fruit  on  top  crushes  that  at  the  bottom  partly  through  that  open- 
ing, thus  bruising  it.  The  California  crates  are  made  close.  The 
weight  of  the  fruit  tn  the  Georgia  crate  will,  as  I  say,  crush  those 
melons  right  down  through  that  opening  until  they  begin  to  break  out 
at  the  opening.  The  California  cantaloupe,  on  the  contrary,  was  corn- 
ins-  in  with  the  comers  of  the  crate  closed.  Every  cantaloupe  was 
wrapped,  and  they  sold  at  a  very  much  better  price. 

I  live  in  Washington.  I  think  Col.  Brackett  will  bear  me  i;ut  when 
I  say  that  a  majority  of  the  people  in  Washington  live  in  flata.  We 
like  peaches  and  cantaloupes,  but  we  haven't  room  to  pat  in  a  whole 
crate,  and  we  would  be  disgraced  If  we  were  seen  carrying  home  a 
paper  bag  of  peaches  or  cantaloupes.  The  California  people  are  now 
making'  a  small  crate  which  will  hold  nine  ordinary  size  cantaloupes  or 
about  twelve  of  the  smaller  ones.  A  number  of  commlBslon  men  Id 
Cincinnati  told  me  they  couldn't  get  as  many  of  those  crates  as  they 
had  colls  for.  They  are  small,  of  a  convenient  else  to  handle,  and 
people  like  them  and  will  buy  them  when  they  would  not  bny  a  few 
and  carry  them  home  in  a  paper  bag.  I  believe  If  you  will  put  up 
your  choice  fmlt  In  smaller  packages,  you  will  get  a  very  mnch  better 
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prlM  tor  It.  It  U  batter  to  ship  a  lass  amount  It  you  can  g«t  a  battar 
prln  tor  U. 

AaoUier  thing  Uiat  I  would  call  70ur  attention  to  is  work  that  is 
bUsg  done  m  Col.  Brackett'B  <^c«,  In  WaaUngton,  regarding  the  pick- 
ing and  packing  of  f ntltT  P^rtlcnlarl]'  those  that  ba^to~^go  through  In 
lea  As  a  general  thing.  It  has  been  found  Uiat  10  per  cent  of  the 
ipplcs  shipped  now  show  aome  bruise,  or  stem  puncture,  or  flnger- 
uU  poncture.  That  puncture  makes  a  yotj  Important  opening  for 
uytlilDg  to  get  Into  the  fruit.  We  found,  by  count.  In  a  number  of 
cues,  that  apples  as  ordlaarllr  handled  will  run  10  per  cent,  bmlsed 
w  pQuctured,  which  makes  a  dellnlte  opening  tor  disease.  Uore  care 
must  be  exercised  In  the  picking.  For  first  clsas  fruit  to  be  A-1  when  It 
ins  onto  the  market,  must  tie  handled  very  carefully,  like  you  would 
ItBDdle  eggs.  As  tor  the  packing,  tt  Is  harping  on  an  old,  old  subject,  but 
I  belieTe  If  you  will  go  to  the  market  places  and  see  for  yourselves, 
^  will  appreciate  the  tact  that  care  In  packing  can  not  possibly  be 
iiTerdone.  The  best  packed  apples  that  I  have  seen  on  the  market  were 
bnrlably  bringing  the  best  prices.  I  have  seen  coming  In  from  differ- 
«nt  wctloDS  ot  the  country,  bags,  baskeU  and  crates  of  trult  that,  In- 
nced  ot  baring  been  put  under  coyer,  bad  been  left  out  In  the  rain. 
Some  of  them  were  splashed  with  mud,  and  of  course  that  decreased 
the  tale  price  ot  the  article. 

It  you  should  be  on  the  market  when  the  California  apricots,  cherries 
ud  plums  come,  just  notice  the  pertect  little  packages  they  use  for 
them.  A  man  out  In  western  Maryland  had  a  small  orchard  ot  apples. 
However,  ha  took  42  selected  apples  and  put  them  Into  a  24  pound  box, 
ud  they  netted  him  11.00  a  box.  He  was  very  careful  about  the  kind 
of  package  ha  need. 

Down  Id  Texas  they  use  a  basket  carrier  for  their  tomatoes;  on  the 
coart  tbey  use  a  e-basket  carrier;  In  Texas  they  use  one-layer  deep. 
From  Norfolk  and  some  ot  those  sections  I  have  seen  them  ship  toma- 
toee  In  bushel  baskets.  Now,  you  know  that  the  weight  of  a  bushel 
ot  the  tmlt  win  Itself  crush  the  lower  ones.  It  Is  a  common  thing  to  sea 
mcnmbers  come  In  In  sugar  barrels.  That  will  spoil  the  lower  layers. 
In  talking  with  the  Oeneral  State  Agent  of  the  Southern  Express  Com- 
pany tor  the  State  of  Florida,  laat  winter,  when  most  of  the  spring 
ihlpments  were  over,  he  told  me  that  using  that  half-barrel  hamper  tor 
cueotnbera.  snap  beans,  peas,  lettuce,  etc.,  that  they  had  to  replace 
lost  exactly  7,000  packages  In  JacksonTlHe  alone.  That  was  where  a 
transfer  waa  made  from  one  road  to  another.  He  said  they  had  to 
replace  7,000  ot  those  packages  because  they  wore  so  flimsy  you  couldnt 
look  hard  at  them  without  their  breaking  down.  Many  express  messen- 
gers are  not  very  careful  in  handling  such  packages.    I  think  the  express 
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wagODB  used  tor  transferring  tender  fnilta  stiould  have  good  sprlnes. 
In  some  sections,  espaclall;  la  Virginia  where  they  have  plenty  of 
natural  stone,  the  pavement  around  the  depots  le  made  of  natural  hewn 
stone.  They  load  up  a  wagon  and  drtvs  across  that  pavement,  and  the 
Jolting  and  shaking  does  an  Imroense  amount  of  damage.  I  think  the 
shipper  should  take  pride  In  putting  up  a  package  that  won't  break 
when  It  Is  handled. 

1  kept  watch  In  Cincinnati,  In  July,  on  peaches  and  cantaloupes  as 
they  came  In.  It  Just  happened  that  the  Georgia  peaches  were  coming 
In,  and  I  kept  count  of  the  broken  packages  that  I  saw.  I  was  at 
one  com  mission  house  two  days,  and  did  not  see  one  broken  package 
of  cantaloupes  or  peaches,-but  I  did  see  a  number  of  Georgia  crates  that 
were  broken,  and  I  took  some  pictures  of  those  Oeoi^a  crates  showing 
the  label. 

Another  thing  that  1  believe  would  add  largely  to  the  profits  ol  the 
shipper,  would  be  for  him  to  visit  the  market  himself.  You  will  find 
the  commission  men  are  not  all  thieves.  Go  and  talk  to  tbem:  I 
believe  It  would  be  good  for  both  parties. 

There  are  some  lines  of  Industry  that  I  believe  kould  be  developed 
In  this  section  which  I  believe  would  pay  well,  even  lower  than  this 
In  the  State,  and  one  of  those  would  be  the  raising  of  early  apples 
tor  the  market.  At  the  present  time  you  can  go  Into  the  WashlngtoD 
market  with  apples.  I  have  been  there  every  day,  and  haven't  found 
an  early  apple  that  I  would  have.  Another  thing  Is  the  developmest 
of  canneries.  Another  Is  to  find  some  profitable  manner  of  disposing  of 
your  peach  crop.  In  some  places  they  are  preparing  deaslcated  vegetS' 
bles,  and  are  putting  them  up  In  a  small  box  about  the  size  of  a 
typewrlter-rtbbon  box.  Into  that  can  they  put  enough  deaslcated  vege- 
tables to  make  soup  for  eight  men.  1  think  one  of  the  first  things  for 
men  raising  fruit  or  truck  In  this  State  to  do.  It  they  are  not  already 
doing  It,  Is  to  go  to  the  market  and  see  what  the  market  wants  and 
how  It  wants  It  put  up.  For  Instance.  Washington  will  handle  some 
kinds  of  apples  and  will  refuse  to  buy  other  kinds.  The  Washington 
market  will  buy  a  certain  kind  of  package  and  yon  couldn't  sell  that 
same  package  In  Cincinnati.  If  you  are  going  to  cater  to  the  Clnda- 
natl  market,  say,  It  Is  up  to  you  to  supply  them  with  what  they  want. 

I  think  It  win  come  to  the  time  when  yon  mast  perfect  some  organ- 
ization tor  the  handling  of  the  Georgia  peach  crop,  so  that  there  wont 
be  43  per  cent,  of  It  going  to  New  York  and  Philadelphia,  or  to  any 
other  two  markets.  You  must  remember  also  that  there  are  other  peo- 
ple who  are  shipping  peaches  to  market,  and  It  yon  will  ship  your  cars 
to  a  place  where  there  Is  a  scarcity  of  the  fmlt  It  will  bo  of  great 
benefit  to  you.     I  believe  some  of  those  small  Pennsylvania  and  Wait 
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yirElnia  cities,  ruiglng  from  15,000  to  40,000  people  would  coBBnme  s 
great  many  car  loads  of  peaches  and  kI'^b  you  a  good  price  for  them. 

Ml.  LONQ:  I  raise  a  few  pears  for  market,  and  I  learned 
recently  that  some  shippers  are  packing  them  in  crates  just  like 
peaches  and  getting  fancj  prices  for  them.  Have  you  seen  any 
in  the  market  that  way  ? 

Mr  STEWART :   Tes  air. 

Mr,  LONG :  Is  your  observation  such  that  you  would  recom- 
mend that? 

Mr.  STEWART:  Tes  sir.  If  I  were  going  to  ship  them  I 
would  rather  ship  them  that  way  than  in  barrels.  The  East 
Shore  people  use  a  three-eighths  cone-shaped  basket  for  their 
pears.    What  kind  of  pears  have  you  t 

Mr.  LONG :     The  Kieffer  and  Le  Conte. 

Mr.  STEWART :  There  is  a  large  class  of  people  who  live  in 
tiie  cities  who  will  take  home  one  of  those  small  baskets.  They 
can  not  take  home  a  crate,  and  they  will  not  take  home  a  bag,  for 
whatever  reason  it  may  be, 

Mr.  LONG:  Did  you  notice  any  particular  market  whore 
pears  were  put  up  in  crates  that  way  ? 

Mr.  STEWART :  I  think  I  saw  pears  put  up  that  way  in 
nearly  every  city.  My  experience  has  been  that  Cincinnati 
takes  more  readily  to  smaller  packages  than  any  other  place. 

Mr.  STRANAHAN :  What  would  be  the  matter  with  buwhel 
baskets  with  tarpaulin  tops  for  those  pears  ? 

Mr.  STEWART:  They  are  sold  that  way  very  commonly. 
But,  as  I  say,  if  you  are  sending  to  market  only  a  choice  article 
of  fruit  and  are  catering  to  people  who  want  that  particular 
kind  of  choice  fruit,  they  are  not  going  to  buy  it  in  that  size 
package,  and  they  are  not  going  to  let  the  retail  commission  men 
put  some  smaller  amount  up  in  a  paper  bag  for  them. 
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MEMBKR :  We  shipped  several  carloads  of  Georgia  peaches 
to  the  East  ia  bushel  baskets  this  year,  and  we  got  better  results 
from  them  than  we  did  from  crates — got  more  money  for  the 
peaches.    .The  peaches  went  through  better  in  baskets. 

Mr.  STEWART :  I  don't  believe  you  could  put  that  bushel 
basket  on  every  market. 

MEMBER:  Every  market  we  shipped  them  to  was  satisfied 
witt  them.  We  had  peaches  that  went  to  Cleveland ;  they  were 
held  seven  days  after  they  came  out  of  the  ice,  and  they  were 
perfectly  sound.  Next  year  we  shall  not  ship  a  single  peach  ex- 
cept in  baskets. 

Mr.  STEWART:  You  know,  all  the  West  Virginia  peaches 
are  shipped  in  baskets. 

MEMBER :  Our  crates  cost  us  twice  as  much  as  baskets,  and 
we  can  use  the  rawest  kind  of  packer  with  a  bushel  basket. 
We  sent  a  small  sample  of  half-bushel  baskets  to  Boston,  and 
they  said  we  could  get  a  much  better  return  out  of  those  baskets 
for  the  reason  you  suggest,  that  a  man  will  iake  a  basket  under 
his  arm  and  carry  it  home. 

Col.  FORT :  I  grow  a  few  Le  Conte  pears  here.  I  shipped 
27  baskets  of  those  pears.  The  baskets  held  a  little  over  half  a 
bushel  each.  I  got  a  check  for  $35.00  for  them  to-day.  I 
shipped  82  baskets  of  apples  to  Jacksonville  to-day. 

Mr.  STEWART :  That  is  the  five-eighths  basket  ? 

Col,  FORT :  Yes  sir.  I  shipped  them  to  Jacksonville  for 
people  who  like  pears  and  have  none,  and  I  obtained  a  high 
price  for  my  pears. 

The  PRESIDENT :  There  is  a  subject  that  has  frequently 
come  before  our  Society  and  before  all  fruit  growers,  and  that  ia 
the  influence  of  climate  and  soil  upon  fruits.  It  is  a  very  diffi- 
cult question  to  answer,  but  it  can  be  answered,  provided  a  great 
deal  of  observation  is  used.  Prof.  McHatton  has  devoted  a 
great  deal  of  his  time  to  this  subject,  and  will  now  give  us  the 
benefit  of  his  observation. 
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Climatology  and  Soil  in  Their  Influence  on  Fruits 

By  PsoF.  T.  H.  MoHatton, 
Georgia  Experiment  Station. 
Mr.  Prttident  and  0«nf lemon  : 

Accept  the  assurance  that  It  was  with  a  great  deal  of  pliuure  that  1 
recelTsd  the  Invitation  to  address  the  Qeor^a  Horticultural  Soclet?: 
ret  I  feel  that  It  Is  somenhat  of  a  presumption  for  a  young  man  to 
attempt  to  read  a  paper,  tf  1  may  say  so.  befor*  the  batUe-scarred 
veterans  of  the  fruit  Industry-  It  Is  more  my  place  to  sit  and  listen 
•  than  to  occupy  your  time  with  old  stories.  I  will  not  promise  to  say 
anything  that  you  have  not  heard  before,  yet  I  hope  in  the  dlBcnselon 
that  will  follow  many  points  of  Interest  may  be  bronght  out. 

I  regret  to  say  that  the  effect  of  climate  and  soil  upon  fruit  Is  a 
subject  on  which  we  have  very  little  definite  data.  There  are  a  few 
thingB  that  we  know  from  observation,  yet  when  we  oome  down  to  the 
One  point  of  the  why  and  tbe  wherefore  It  has  not  as  yet  been  worked 
out.  And  on  tbe  other  hand,  every  man  thinks  that  bis  section  raises 
the  best  fmlt.  For  example,  It  I  should  say  that  North  Georgia  pro- 
duces a  better  peach  tbas  South  Georgia  all  of  my  friends  from  Mar- 
shallvllle  and  Fort  Valley  wonld  immediately  think  that  I  did  not  know 
what  I  was  talking  about,  and  vice  versa.  To  be  thoroughly  familiar 
with  tbe  subject,  one  must  have  studied  the  conditions  of.  and.  If  poa- 
slble,  been  In.  all  the  fruit  growing  dlBtrlcte  of  the  country,  for  It  Is 
out  of  the  question  to  find  tbe  multifarious  types  of  soil  and  climate 
in  one  place.  A  paper  of  this  kind  will  naturally  fall  Into  two  divis- 
ions:    flrst,  the  effects  of  the  soli,  and.  second,  those  of  the  climate. 

Soli,  as  we  all  know.  Is  formed  of  disintegrated  rock,  with  an  admix- 
turs  of  organic  matter.  The  kind  of  rock  broken  down  determines  the 
type  of  soil,  both  chemically  and  mechanically.  We  need  not  deal  at 
any  great  length  with  the  chemical  constituents,  as  it  Is  known  that 
nearly  all  soils,  except  pure  sand,  contain  enough  plant  food  to  sustain 
lite;  still,  often  one  particular  element  Is  In  excess  of  tbe  normal  and 
when  that  Is  the  case  we  may  safely  took  for  some  marked  effect  upon 
vegetation.  Our  main  theme  for  tbe  present  must  be  of  the  mechan- 
ical characters,  as  It  is  easy  for  one  to  pick  up  a  handful  of  soil  and  tell 
whether  It  is  clay,  loam  or  sand,  whereas  to  find  the  chemical  element 
requires  a  laboratory  and  a  technical  education.  We  also  know  that 
there  is  a  co-relation  between  tbe  mecbanlcal  type  and  chemical 
make-up. 

Let  OS  Orat  consider  the  clay,  our  heaviest  type.  Its  fundamental  ele- 
ment Is  aluminum,  the  particles  are  small  and  capable  of  holding  large 
qoantlttes  of  water.    Tbe  main  effects  of  a  heavy  soil  are  to  give  a  long- 
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lived,  large  tree,  retard  rlpeoiDg  and  prevent  too  lusariant  a  growth. 
Very  few  trulta,  indeed,  are  adapted  to  the  beavlest  claja;  pr&ctlcallr 
the  onl;  one  Is  the  pear,  and  It  la  a  question  whether  It  does  net  do 
better  on  a  heavy  loam.  There  U  one  clay  soU,  however,  which  has 
been  found  eepectally  adapted  to  peaches,  and  that  Is  the  Cecil  Clay  of 
Oeorgla.  There  may  be  a  tendency  to  put  on  growth  too  laU  In  the 
fall,  and  for  the  ripening  to  be  retarded,  and  yet  you  get  a  larger, 
longer-lived  tree  and  a  very  superior  fruit.  Thla  toll  Is  commonly 
known  as  red,  or  mulatto  land;  the  surface  la  about  10  Inches  deep,  of  a 
heavy  loam  and  the  suh-soU  Is  a  red  clay. 

Taking  up  next  the  llgheat  soil,  we  know  that  on  the  pure  aanda  prac- 
tically none  of  the  tree  fruits  are  adapted.  Peaches  and  poaeibly  citrus 
trees  thrive  better  on  very  light  lands  than  any  other.  A  mliture  of 
sand  and  clay  makes  a  loam,  the  amount  of  the  composing  elements, 
determining  tbe  type,  whether  clay,  sandy  or  medium.  It  Is  upon  these 
soils  that  we  find  the  greater  number  of  fruits,  and  therefore  have 
more  of  an  opportunity  to  study  the  effects  of  this  type. 

We  will  deal  with  the  soil  as  affecting  the  peach  first.  It  Is  known 
that  the  tree  attains  a  greater  age  upon  the  heavier  loams.  It,  how- 
ever, bears  sooner  and  the  fruit  ripens  earlier  on  the  lighter,  sandy 
soils,  though  on  the  latter  they  both  deteriorate  more  rapidly.  It  Is 
thought  that  a  mellow  loam  will  produce  finer,  richer-flavored  fruit  than 
other  soils,  though  the  best  color,  as  a  rule.  Is  found  on  the  sandy  lands, 
with  the  clays  giving  the  poorest.  These  conditions  will  not  hold  true, 
though,  for  all  localities.  Take  a  few  examples  for  Instance:  The  soil 
survey  of  Cobb  County.  Georgia,  states  that  the  Cecil  Clay  produces  a 
larger,  better-colored  and  shipping  peach  than  sandy  loam,  though  the 
yield  Is  not  as  great.  The  Henderson  strong  loam,  a  sol]  of  the  same 
district,  being  a  sandy  loam  for  about  12  Inches,  then  a  gritty,  red 
clay,  produces  an  excellent  fruit.  Going  to  South  Georgia  near  Fort 
Valley,  we  find  that  the  Orangeburg  Bandy  loam,  surface  of  16  Inches, 
a  loose,  gray,  sandy  soil,  with  a  sub-soil,  of  red,  or  sandy  clay.  Is  the 
prime  fruit  land,  giving  the  beat  yield,  flavor  and  finest  looking  fruit 
of  the  section.  Oftentimes  a  chemical  will  predominate  and  effect  the 
fruit  perceptibly.  Too  strong  an  alkali  or  acid  will  produce  death;  on 
the  other  hand,  an  element  In  excess  may  give  satisfactory  results. 
Col.  Pellx  Corput  tells  me  that  whenever  an  orchard  Is  located  on  a 
soil  rich  In  Iron  or  manganese  that  the  fruit  colors  up  In  an  exception- 
ally fine  manner. 

The  plum,  which  we  might  say  Is  the  second  tree  fruit  of  Importanca 
in  this  State,  differs  greatly  from  the  peach  in  Its  soil  requirements. 
ThU  fruit  and  tbe  apple  are  most  adaptable  and  seem  to  be  affected  less 
by  soil  than  any  ot  tbe  others.      The  American,  Domestic  and  Miner  group 
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pnlw  a  clay  loam,  upoa  vhlch  they  are  healtbr,  prodndns  large  crops 
ol  fine  quality  and  flavor.  The  Japanese  do  beat  on  the  friable  loama. 
ind  the  hybrids  are  treated  atter  the  manner  of  the  parent  which 
they  resemble  most.  It  was  impossible  to  find  data  In  regard  to  the 
color,  rot  resiBtance.  shipping  quality  and  flaror  of  plums  on  various 
Nils.  We  have  not  been  able  to  do  any  work  along  this  line  at  the 
Station  for  the  single  reason  that  we  hare  only  one  type  of  land  there 
and  that  la  CecU  Clay. 

In  the  northern  part  of  the  state  we  find  qalte  a  number  of  apples, 
and  In  time  they  may  become  one  of  Georgia's  Important  fruits.  The 
apple  eeems  to  be  less  affected  and  will  do  better  on  a  greater  variety 
of  soils  than  any  other  fruit  unless  It  Is  the  American  plum. 
The  longest-lived  trees  are  found  on  the  heavier  solle;  a  favorite  Is  a 
stony  loam  of  calcareous  nature.  It  has  been  found  that  calcium  or 
lime  win  help  the  keeping  qualities  of  this  fruit.  The  test  wsb  made  on 
the  York  imperial.  Whether  the'same  effect  would  be  produced  on  other 
vaUetles  Is  a  question.  A  stony  loam  on  a  gravelly  sub-aoll  has  been  ob- 
•erved  to  give  the  largest  and  best-flavored  fruit,  and  Baldwins  on  a 
sandy  or  gravelly  soil  color  up  better  and  ripen  earlier  than  on  athers. 
Ugbt  soils,  however,  are  apt  to  produce  too  soft  a  growth  of  wood, 
which  Is  liable  to  winter  Injury;  on  the  heavier  soils  the  wood  Is  hard- 
ier and  usually  passes  through  the  cold  season  better. 

One  particular  example  of  the  effects  ol  given  soil  nblcb  Is  applica- 
ble to  Georgia  Is  the  soil  upon  which  Albemarle  or  Newton  Pippin  is 
produced.  The  Porter's  black  loam  givea  the  most  superior  apple  in 
every  respect  with  a  crop  each  year.  ThU  soli  le  found  In  the  mountain 
coves  of  the  Albemarle  region  of  Virginia;  it  also  exists  In  the  northern 
part  of  this  Bt«te,  around  Dahlonega,  Blue  Ridge  and  Copper's  Creek. 
We  llltewlBe  have  the  elevation  for  this  fruit,  which,  however,  will  be 
spolien  of  later. 

We  need  only  mention  the  pear,  as  it  has  not  attalneil  any  great 
promineuce  with  ns.  This  fruit  thrives  on  heavier  soil  than  any  of  tu<. 
others,  the  lighter  lands  making  too  rapid  a  grower  which  is  suscepti- 
ble to  blight.  It  has  been  found  that  of  all  the  fruits  the  pear  will 
stand  more  alkali  than  any,  and  the  heavier  the  soil,  the  greater 
amount  of  alkali  does  it  take  to  Injure  It.  It  might  be  said  In  passing 
that  the  danger  point  of  alkali  for  vegetation  in  the  arid  districts  Is 
about  .05%  and  that  ,1%  Is  almost  sure  death. 

I  do  not  know  whether  It  would  be  wise  to  speak  of  the  grape  und<)r 
Ue  present  condition  In  the  state,  or  not  Suffice  it  to  say  that 
vonii,  well-drained  soils  give  an  extra  quality  of  frolt;  gravelly  land 
auiaee  early  ripening,  and  dark  humid  soils  give  too  much  growth, 
it  taoa  been  noticed  near  Fredonla,  New  Tork,  that  the  Dunkirk  sandy 
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loam  gives  large  yields  of  low  quality,  which  are  also  poor  shippers. 
Tha  Dunkirk  shale  loam,  on  the  other  hand,  Elves  sweet,  tousb-sklnned 
grapes  which  are  eiceptlonal  tor  wine  and  shipping,  though  tbe  todMd- 
ual  berries  are  small.  On  the  whole.  It  la  thougbt  that  a  light,  gravellr 
soil;  one  not  quite  rich  enough  for  com,  makea  tbe  best  grape  land. 

Having  said  as  much  oo  tbe  soil  effect  and  adaptability  as  time  will 
allow,  we  will  now  pass  to  a  discnsslon  of  climate.  By  climate  we 
mean  meteorological  cbangea  taking  place  ta  the  atmosphere,  such  as 
temperatures,  rain,  hnmldltj  and  wind.  The  effects  of  temperature 
are  In  many  respects  obvious.  Heat  forces  tbe  protoplasm  Into  activity, 
while  cold  stops  It  or  holds  It  back.  The  effects  of  more  cold  than  a 
tree  Is  prepared  to  stand  at  any  time  during  Its  life  are  well  known. 
The  buds  may  be  killed  lo  the  dead  winter,  tbe  crop  may  be  ruined  at 
blooming  time  or  after  by  frost.  The  growers  of  Georgia  know  these 
things  too  well  to  be  told  about  them. 

Now,  hare  we  any  way  to  determine  the  temperature  limit  ot  the 
dlstributioQ  of  various  fruits.  On  Page  64  of  Bulletin  No.  10  ot  the 
Biological  Survey,  U.  S.  Department  of  Agriculture,  we  find  the  follow. 
Ing: 

"The  northward  distribution  ot  terrestrial  animals  and  plants  Is 
governed  by  tbe  sum  of  tbe  positive  temperature  for  the  entire  season 
ot  growth  and  reproduction,  and  tbe  southward  distribution  Is  gov- 
erned by  the  mean  temperature  ot  a  brief  period  during  the  hottest  part 
of  the  year." 

Does  this  help  us  In  determining  how  far  north  or  south  a  given 
fruit  may  be  grown?  Not  at  all,  tor  temperature  Js  varied  so,  through 
altitude,  exposure  and  the  like,  that  each  trult  must  be  separately 
tested  to  find  out  whether  It  will  live  and  prosper  in  a  given  locality 
or  not.  As  a  general  rule,  trults  are  of  better  quality  as  one  approaches 
the  equator.  This,  however,  does  not  hold  true  for  the  apple,  (or  It 
Improves  In  every  way  as  it  goes  north.  It  is  thought  by  some -that  the 
moderately  warm  days  and  cool  nights  of  New  York,  Michigan  and 
localities  further  north,  Just  at  the  time  apples  are  ripening,  helps  to 
make  them  color  up.  How  much  of  this  is  true,  no  one  can  say.  It  te 
simply  a  theory.  We  know  that  in  the  north  trult  trees  are  usually 
larger  and  longer-lived  than  in  tbe  south;  and  that  a  fruit  ot  late  season 
becomes  eariler  and  earlier  as  It  approaches  the  south,  until  Bnally  a 
winter  apple.  If  it  can  be  successfully  grown  near  enough  to  the  equator, 
becomes  a  summer  fruit 

Tbe  less  the  extreme  ot  beat  and  cold,  seemingly  the  better  the  fruit 
as  to  health,  vigor  and  regularity  of  crops.  This  is  shown  by  the  condi- 
tion ot  orchards  near  large  bodies  of  water,  which  bodies  equalise  the 
temperature.    Another  point  ot  Interest  is  the  effect  of  slope  on  tempem- 
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ton.  A  nortbern  or  wesieni  expoflure  always  kItm  late  maturity, 
vhtreas  an  eaatern  or  BOnthem  slope  hastens  growtb.  This  Is  of 
wpadal  Importance  where  we  are  apt  to  have  late  spring  frosts. 

Let  us  take  a  deDnlte  example  o(  temperature  effect.  HofCman  con- 
dsdes,  alter  many  years  of  Investigation,  that  there  is  a  deflnlta 
amomit  oC  heat  necessary  tor  a  tree  to  attain  a  given  phase  of  Its 
year's  growth,  that  is,  the  sum  of  the  positive  maximum  temperaturea 
of  a  thennometer  fully  exposed  to  the  sun,  from  January  let  to  any 
deSnlte  time,  as  blossoming,  ripe  fruit,  etc.  Is  the  same  for  each  year. 
In  other  words,  we  have  a  thermal  constant  that  will  satisfactorily  coin- 
cide from  year  to  year.  Now  this  season  at  Experiment  we  were  some 
lea  days  ahead  of  last  year  and  still,  we  did  not  have  the  warm  weather 
lo  the  winter.  Why  was  It  so?  The  mean  maximum  temperature  for 
Uarch,  1907,  was  76.03"  P.,  tor  March,  1908^  was  76.02"  F,  Not  so 
much  difference;  that  came  In  the  next  month,  April,  1907,  the  mean 
(empemture  was  67.70*.  There  was  only  one  day  of  SO*  and  that  waa 
U)e  30tta,  whereas  In  April,  190S,  the  mean  maximum  was  75.03°,  ther* 
belDg  eleven  days  ranging  from  80°  to  84°  and  seven  of  these  came  be- 
fore the  ISth  of  the  month.  These  temperatures  were  taken  In  the 
shade  and  are  therefore  only  relative.  However,  we  may  safely  attribute 
our  early  season  to  the  seven  hot  days  that  came  before  April  15th,  190S. 

Has  the  theory  of  the  thermal  constant  been  of  any  practical  service? 
Not  as  yet,  but  If  at  some  time  It  Is  worked  out  for  the  majority  of 
varieties  we  will  be  able  to  tell  In  a  measure  where  a  fruit  can  be 
erown  and  when  to  expect  It  to  ripen. 

Our  next  consideration  will  be  rain.  Too  much  water  causes  death, 
as  does  too  little.  Dampness  also  renders  the  trees  more  liable  to  at- 
tacks of  fungi  and  other  diseases;  It  produces  too  much  wood  and  In 
other  ways  Injures  the  crop.  The  greatest  danger  from  rain  comes  at 
blooming  time;  It  prevents  fertilization  by  diluting  the  secretions  of 
the  stigma,  dampens  pollen,  oftentimes  causing  It  to  burst.  Cold  ralna 
are  much  more  Injurious  than  others. 

In  sections  where  rain  rarely  falls  during  the  growing  season,  such  as 
the  arid  regions  of  Caliromla,  and  where  the  proper  amount  of  water  It 
given  through  Irrigation,  there  Is  an  exceptionally  Une  looking  and 
shipping  fruit  pi;oduced.  The  humidity  Is  low  and  the  temperature 
high,  which  seem  to  be  conducive  to  the  formation  of  a  firm  and  good- 
colored  prodncL 

Cloudiness,  a  factor  that  goes  band  In  band  with  rain,  alBo  produces 
lU  effect 

RetenlTig  again  to  the  arid  regions:  They  have  about  E30  clear, 
sonny  days  a  year,  which  are  mostly  during  the  growing  season, 
wttereas  with  us  there  are  something  like  150,  being  scattered  from 
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Januaiy  to  Januair.  It  1b  a  pretty  well  acknowledged  lact  tbat  the 
amount  of  light  and  sun  a  truit  gets  while  growing  hu  a  marked  effect 
upon  tbe  color.  Some  sectlonB  have  had  a  good  example  of  this  this 
year,  as  rain  has  been  scarce  In  some  parts  of  the  State  and  the  fruit 
exceptionally  well-colored  In  those  localities. 

Wind  is  another  factor  In  fruit  production  that  is  often  spoken  of, 
but  about  which  nothing  much  la  known.  High  winds,  of  conr&d,  blow 
oO  blossoms  and  fruits,  Injure  trees  and  In  other  ways  affect  the  or- 
chard. I  have  noticed,  however,  that  In  sections  where  the  best  fruit 
li  produced  there  la  usually  a  moderate  breeie  blowing;  the  air  Is 
continually  stirring  amongst  the  trees.  Now  what  effect  has  thisi  We 
bare  no  scientific  reason  to  believe  th^t  It  has  any  ontalde  of  giving 
«lr  drainage,  which  Is  a  frost  protection  In  the  early  season,  and  I 
woald  like  very  much  to  get  some  data  upon  this  subject,  It  possible. 

Now  1  observed  this  year  at  tbe  Station,  where  our  prevailing  wind 
la  from  tbe  West,  that  tbe  fruit  on  tbe  Western  side  of  the  orchards 
had  the  highest  color.  I  would  like  to  bear  from  some  of  the  growers 
on  this  point  and  see  If  our  experience  coincides. 

Now  Just  a  word  as  to  elevation  with  special  reference  to  tbe  Newton 
Pippins.  These  apples  are  produced  to  perfection  In  the  mountain 
regions  of  Virginia  at  an  elevation  of  from  1000  to  2000  feet,  tbe  beet 
fruit  being  found  at  about  1600  feet.  We  bave  tbe  Porter's  black  loam, 
tbe  elevations  and  practically  tbe  same  climate  In  the  mountains  of  this 
State,  and  If  there  Is  anything  In  soil  and  climatic  adaptability  we 
would  certainly  be  able  to  produce  as  good  apples  as  In  Virginia.  The 
other  effects  of  elevation  need  not  be  mentioned,  as  they  are  the  same 
as  going  from  Bouth  to  North. 

In  conclusion,  I  would  like  to  say  tbat  of  late  years  It  baa  been 
thought  that  climate  had  some  effect  on  tbe  sterility  of  fruits.  In  tbe 
Eastern  parts  of  tbe  United  States  many  varieties  are  ranked  as  In- 
fertile, whereas  tbe  same  varieties  are  fertile,  or  nearly  so.  In  the 
equitable  climates  of  California  and  England.  Most  of  the  work  done 
on  tbe  effects  of  soil  and  climate  baa  been  casual  observation.  There 
Is  a  large  field  for  experiment  in  tbe  adaptability  of  varieties  of  fruit; 
anH  likewise  a  Btudy  of  tbe  direct  effects  of  climate  and  soil  would  be 
extremely  Interesting. 

The  PRESIDENT:  In  regard  to  the  catalogue  of  fruits, 
does  anyhody  wish  to  name  any  new  fruits  that  have  not  been 
catalogued  ( 

Col.  WADE :  I  have  one  peach  that  I  think  has  become  gen- 
erally known.  It  is  called  the  Forosa.  It  is  quite  an  early 
peach. 
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Mr.  LONG :  A  neighbor  told  me  of  one  of  his  old  darkies  who 
vanted  him  to  write  a  letter  to  a  friend  in  Macon.  He  asked 
the  darkey  the  name  of  the  friend,  and  he  told  him ;  he  then 
asked  him  what  street  he  lived  on,  and  he  said  be  didn't  know; 
he  said  just  to  put  on  the  envelope  "inquiring  tetter."  As  I 
understand  it,  this  is  an  "inquiring  meeting,"  and  1  want  to  ask 
nhat  is  the  proper  method  of  planting  pear  trees.  1  have  found 
that  whore  my  Le  Conte  pears  come  next  to  Kieffera,  they  rarely 
ever  fail  to  have  something  of  a  crop.  Col.  Fort  puts  hia  every 
other  tree,  but  it  seems  to  me  that  proportion  is  a  Httlr  too  large 
for  the  Kieffer,  and  I  would  like  to  ask  if  any  of  the  gentlemen 
present  have  any  information  on  that  subject.  There  is  no 
question  in  my  mind  that  if  you  want  to  make  your  I^  Oonto 
pear  crop  any  way  certain,  it  must  be  in  proximity  to  the  KieiTer 
pear,  because  nith  heavy  rains  while  the  LeConte  is  in  bloom 
yon  are  almost  sure  to  have  no  crop  if  you  have  no  Kieffers  close 
by.  What  I  want  to  get  at,  is  how  few  Kieffers  can  be  put  with 
the  Le  Conte  to  give  us  a  sure  crop.  Pears  are  geftinj^  to  be 
quite  a  large  and  valuable  crqp  in  our  section  of  the  country. 

The  PRESIDENT:  That  is  a  matter  for  a  biologist.  Our 
station  horticulturist  ought  to  be  able  to  give  you  that  infoni:a- 
tion. 

Mr.  L.  A.  BERCKMANS:   Five  per  cent,  is  what  \  usp. 


THURSDAY,    AUGUST    13,   1908 


The  seseion  was  called  to  order  at  9 :25  o'clock  A.  M.  by  Presi- 
dent P.  J.  Berckmass. 

The  PRESIDENT :  The  first  paper  we  will  have  this  morn- 
ing is  one  by  Prof.  Akerman. 
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The  Horticulturist's  Interest  in  Forestry 

Br  Prof.  Alxued  Akesuan, 
University  of  Georgia. 
Fellow  membert  of  the  horticultural  Soctety: 

Laet  year  at  tht  meetins  In  Augusta  I  had  the  plaaaure  of  addrea- 
alng  you  on  the  subject  of  forestry,  i  am  Indeed  glad  to  appear  before 
the  Society  again  this  year,  to  speak  to  you  on  another  Important  phase 
of  this  subject 

The  topic  that  has  been  assigned  to  me  Is,  "The  Horticulturist's  In- 
terest In  Forestry."  The  first  thing  to  suggest  Itself  In  this  connection 
Is  cheap  and  suitable  material  tor  boxes  and  crates.  I  am  not  In  the 
business  of  gardening  for  the  market  and  can  not  speak  from  personal 
knowledge,  but  I  am  given  to  understand  that  the  expense  of  providlne 
convenient  and  attractive  packages  Is  increasing  and  will  probably  con- 
tinue to  Increase  as  the  supply  of  cheap,  good  lumber  decreases.  I 
suppose  that  the  ilttantlty  of  wood  made  Into  veneer  may  be  taken  aa 
some  sort  of  an  Indication  of  the  growth  of  the  box  and  crate  Industry- 
The  statistics  compiled  by  the  United  States  Forest  Service  and  the 
Census  Bureau  indicate  a  decided  growth  In  the  veneer  Industry,  es- 
pecially In  Georgia.  This,  then,  Is  one  point  at  which  the  horticultur- 
ist's Interest  meets  with  that  of  the  forester;  for  It  la  the  forester's 
aim  to  supply  a  sufDcIency  of  good,  cheap  material  to  all  that  need  It. 
In  this  Instance,  the  demand  Is  for  red  gum,  yellow  poplar,  cottonwood, 
and  any  other  woods  that  are  light  In  weight,  easily  woriied,  and  that 
hare  no  odor  or  taste  that  will  be  Imparted  to  the  fruit.  Pine,  though 
largely  used,  la  sometimes  objected  to  on  tills  score;  for  tt  contains 
considerable  resin. 

Another  point  of  meeting  for  forestry  and  horticulture  Is  fn  the  mat- 
ter of  wind-breaks  and  shelter-belts.  To  what  extent  these  I>ensflt  the 
Georgia  horticulturist,  I  am  unable  to  say.  There  are  sereral  present 
who  can  doubtless  discuss  tliat  part  of  the  question  from  an  authorita- 
tive standpoint.  I  do  know,  however,  that  In  the  prairie  states  of  the 
Centra]  West  the  hortlcultnrlets  have  found  timber  belts  on  the  North, 
West  and  South  sides  of  their  orchards  and  gardens  to  be  of  great  bene- 
fit The  Claim  te  that  such  belts  protect  from  the  cold  winds  of  winter 
and  prevent  too  great  surface  drying  In  the  summer.  Ot  course,  our 
climatic  conditions  are  different  and  we  shall  probably  never  fee]  the 
same  need  tor  protection  of  this  kind  as  our  less  fortunate  brethren, 
during  such  weather  as  the  dry  season  through  which  we  have  Just 
passed.  I  hare  wondered,  however,  whether  shelter-belts  might  not 
prove  of  considerable  value  In  checking  extreme  surface  drying  which 
works  a  hardship  on  the  shallow-rooted  plants. 
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There  Is  one  point  agaJaat  ths  gener&l  use  of  sbelter-beiu.  It  waa 
Introduced  by  Mr.  Hale  a.t  our  meeting  last  y«a.r.  The  woods  aeem  to 
famish  a  breeding  ground  For  some  kinds  ot  Insects  which  spread  thence 
Into  orchards.  When  such  Is  the  case,  the  sbelter-beltB  must,  of  course, 
be  Bacrlitoed  to  the  more  important  canElderation. 

A  third  point  of  meeting  for  horticulture  and  forestry  is  in  securins 
dependable  labor.  Last  year  one  of  the  papers  read  before  this  socletx 
was  on  the  "Trials'  of  the  Fruit  Grower."  One  of  these  trials  the 
author  of  the  paper  reckoned  to  be  the  Karclty  ot  labor.  Another 
member  introduced  a  resolution  In  regard  to  labor.  It  seems  to  be  a 
conuDOD  trial.  I  beard  of  it  in  Connecticut,  In  Maasachusetts  and  In 
New  Hampshire.  In  discussing  this  question,  a  shrewd  New  England 
fanner  emphasized  steady  employment  as  a  means  of  holding  good  men. 
Perhaps  If  he  had  our  shiftless  negro  to  deal  with,  he  might  think 
differently-  But,  be  that  as  it  may,  I  don't  see  myself  how  anyone 
can  expect  to  pick  up  good,  steady  laborers  and  dismiss  them  again  at 
will.  A  steady  man,  white  or  black,  muBt  have  steady  work  and  regular 
pay.  You  know  they  say  in  Washington  that  the  reason  why  men 
irork  80  hard  to  get  to  Congress  Is  not  because  the  pay  Is  large,  but 
because  it  Is  "mighty  regular."  Now  the  point  which  I  wish  to  make 
before  this  society  and  which  I  have  brought  to  the  attention  of  many 
farmers,  is  that  work  In  the  woods  may  be  done  at  times  when  work  in 
tbe  fields  and  orchards  Is  at  a  standstill.  The  two  dovetail  nicely 
Into  each  other;  and  If  a  farmer,  or  orchardlst,  or  gardener  la  fortunate 
enough  to  have  a  portion  of  his  land  under  woods  he  has  a  means  of 
employing  his  labor  at  odd  times.  Even  If  he  makes  only  a  small  profit, 
or  If  he  makes  back  only  expenses,  he  is  the  gainer,  it  thereby  he  can 
keep  together  a  force  ot  dependable  hands,  ready  for  the  time  when  per- 
Isbable  crops  must  be  moved  quickly,  or  be  lost. 

A  fourth  common  point  between  forestry  and  horticulture  Is  found 
tn  the  relation  that  horticulture  bears  to  tbe  utilization  of  the  land. 
Horticulture  is,  in  a  general  way,  an  intensive  form  of  agriculture. 
It  Is  garden  culture.  It  implies  care,  skill  and  concentration,  and  it 
also  Implies  large  yields  per  acre.  As  population  increases,  supplies  of 
food  and  clothes  must  decrease.  We  must,  therefore,  make  the  same 
land  produce  more  as  time  goes  on.  or  we  must  clear  more  land  and  put 
It  under  cultivation.  The  general  tendency  of  agriculture  nowadays  is 
toward  intensive  cultivation,  that  is,  towards  horticulture.  I,  as  a  for- 
ester, rejoice  to  note  this  tendency;  for  It  means  that  effort  is  being 
directed  toward  making  the  land  already  cleared  produce  more.  Instead 
of  the  rapid  conversion  of  forest  Into  field.  It  means  that  a  large 
area  will  be  left  for  timber  crops. 

Sometimes  I  hear  people  say  that  tbe  foresters  wish  to  retard  the 
development  of  the  country,  because  they  wish  some  land  to  be  left 
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In  foreet.  The  contention  U  that  the  land  ought  to  be  cleared  and 
cultivated,  the  clearing  of  land  being  synonymouB  In  their  minds  with 
deTelopment.  Nothing  could  be  Further  from  the  desire  of  foresters 
than  the  retardation  of  Che  country's  development.  On  the  contrary, 
we  are  contending  tor  a  higher  development.  We  are  contending  for 
the  careful  use  of  all  the  land,  both  cleared  and  uncleared.  We  ui^e 
that  the  Intensive  forms  of  agriculture  be  applied  to  the  cleared  land, 
and  that  care  and  effort  be  bestowed  on  the  woodlands. 

The  tendency  toward  Intenelve  cultivation  will  tend  to  reduce  the  rate 
of  clearing  in  the  future.  After  more  than  a  century  and  a  half  of 
occupation  by  white  men,  only  about  one-fourth  of  this  state  Is  In 
cultivation.  The  last  census  placed  the  wooded  area  at  71%.  It  li 
true  that  some  of  this  wooded  area  will  be  needed  for  fields  and  gai^ 
dens,  and  that  It  ought  to  be  cleared;  but  the  Indications  are  that  the 
rate  of  clearing  will  be  slow.  There  will  be  at  least  50%  of  the  area 
of  the  state  left  for  forest  crops  for  many  generations  to  come.  Tbia 
Is  an  area  sufficient  to  produce  all  of  the  timber  needed  In  the  state  and 
a  surplus  for  exportation,  provided  that,  the  principles  of  torestrj  be 
applied  to  It  The  average  production  of  wood  in  the  German  torosts, 
for  the  most  part  under  the  care  of  foresters,  is  49.32  cubic  feet  an 
acre  a  year.  If  we  should  do  as  well  In  Georgia  on  the  present  wooded 
area,  we  would  produce  1,335,721,600  cubic  teet  a  year,  and  1(  we  allow 
only  four  (4)  board  feet  to  a  cubic  foot,  we  would  produce  s,302,SSS,400 
teet  In  board  measure.  The  census  Bureau  reports  for  the  year  190Y 
only  835,697,000  feet,  board  measure,  cut  In  Georgia.  Granting  then,  a 
great  reduction  In  our  wooden  area,  we  could  not  only  continue  our 
present  output,  but  we  conld  Increase  It,  If  we  do  as  well  as  the  Ger- 
mans have  done,  and  there  Is  no  reason  why  we  should  not.  Onr 
people  are  slowly,  but  surely,  waking  up  to  the  possibilities  of  forestry; 
and  In  the  light  of  German  experience,  I  take  a  hopeful  view  Into  the 

Nearly  all  of  you  own  some  woodland.  There  ts  hardly  a  farm  or 
orchard,  or  even  a  truck  garden,  without  some  woodland  attached. 
Taxes  must  be  paid  on  this  land  and  the  owner  Is  also  out  the  Interest 
on  the  money  which  It  represents.  Forestry,  to  the  landowner,  U 
a  means  of  making  his  holdings  as  productive  as  possible.  In  order 
to  pay  taxes.  Interest,  and  secure  a  profit  on  the  Investment,  aa  well 
as  to  accomplish  some  ol  the  Indirect  results  which  we  discussed.  In 
this  connection  It  might  be  well  to  consider  briefly  some  of  the  methods 
Of  perpetuating  woods  and  of  Increasing  their  productivity.  The  flrst 
thing  to  be  considered  Is  reproduction.  Forest  stands  can  not  be  per- 
petuated without  a  success  of  seedlings  and  saplings  any  more  than 
communities  of  people  can  be  perpetuated  without  Infanta  and  youths. 
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Reproduction  Is  a  conditio  sine  gua  non.  Iq  some  parts  of  the  coun- 
trr,  notably  m  tbe  prairie  states,  the  founding  of  a  stand  is  a  large 
problem  in  Itself.  It  requires  considerable  outlay  of  monejr  and  eSort 
to  get  an  acre  of  forest  started.  We  are  more  fortunate  here  In  Georgia. 
Nature  has  blessed  us  with  such  conditions  that  reproduction  is  easily 
secured.    Tbe  maet  is  plenty  and  It  germinates  freely. 

Bnt,  while  Nature  bas  been  good  to  ne.  we  must  remember  that 
Nature  must  be  given  a  chance.  We  must  heep  tbe  fires  out  If  we  want 
reproduction.  Fires  bum  up  the  seeds  and  the;  Ml)  seedlings  and 
■apllngs.  When  I  was  here  In  Cornelia  In  June  I  made  that  statement 
before  a  Fanner's  Institute;  and  I  was  told  afterward  that  It  was  chal- 
lenged b;  some  one  in  the  audience,  i  do  not  know  the  particular 
reason  why  my  statement  was  challenged;  I  only  know  that  one  of 
those  who  beard  me  went  away  and  said  I  was  wrong,  that  flres  do  the 
woods  good  Instead  of  harm.  I  was  also  informed  that  a  Swiss  who 
liappened  to  bear  the  remark  took  up  the  cudgel  for  me  and  told  my 
assailant  that  in  Canton,  Zurich,  where  he  grew  up,  that  a  flre  in  tbe 
woods  created  quite  as  much  alarm  as  a  flre  in  town,  and  that  everybody 
turned  out  to  fight  it 

I  am  ready  to  admit  that  in  some  rare  cases  where  there  Is  too 
much  Utter  on  the  ground,  that  a  fire  may  aid  reproduction,  by  expos- 
ing tbe  mineral  soli  bo  that  the  germinating  seedlings  may  readily 
taka  root;  but  sucb  coses  are  exceedingly  rare.  So  far  I  have  not  met 
with  one  in  Georgia. 

Another  source  of  detriment  to  reproduction  Is  grazing.  The  larger 
animals,  like  cows  and  horses,  do  not  barm  reproduction  to  any  great 
extent,  unless  the  range  Is  crowded.  The  chief  Injury  Is  caused  by 
trampling  and  breakage.  Horses  and  cows  browse  the  trees  only  to  a 
■mall  extent. 

Hogs  do  considerable  damage  to  reproduction.  They  eat  a  great 
many  seeds.  Tbey  root  up  seedlings  in  search  for  other  food;  and  they 
root  up  and  devour  the  roots  of  some  kinds  of  tree.  Those  of  you  who 
oome  from  the  South  Georgia  pine  country  know  the  appetite  that  bogft 
have  for  the  roots  of  the  long  leaf  pine.  Hogs  should  be  excluded  from 
the  woods  if  reproduction  is  desired,  or  at  least  tbey  should  be  allowed 
to  run  only  at  Intervals. 

Here  again  I  am  willing  to  admit  that  some  good  may  result  tinder 
certain  coadttions,  bogs  may  aid  reproduction  by  mixing  the  leaves  and 
humna  with  tbe  mineral  soli,  and  thus  preparing  a  good  seed  bed.  Thia 
ia  well  bnown  to  European  forest  practice,  and  is  taken  advantage  of; 
but  once  the  seed  bed  Is  prepared,  the  hogs  are  excluded  until  tbe  youne 
stand  ia  tlnnly  estabUsbed. 
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Sheep  and  goats  are  most  Injurious  animals.  Tbey  eat  eveiTthiiig. 
They  have  been  UDlveraall;  declared  against  by  foresters.  It  Is  im- 
possible to  secure  reproduction  unless  they  aro  excluded.  Once  an 
owner  asked  me  to  risit  ble  tarm  and  examine  his  woodlands.  He  did 
not  stat«  the  nature  of  bis  farm  until  we  were  nead;  there.  Then  he 
explained  that  his  farm  was  a  goat  farm,  and  that  he  had  got  me  to 
come  to  tell  him  how  to  raise  trees  and  goats  on  the  same  land.  1  told 
him  1  could  advise  him  right  there  without  going  further.  Be  would 
have  to  give  up  hie  trees  or  his  goats. 

These  things  that  I  have  mentioned  are  rather  negative — the  exclu- 
sion of  fire,  hogs,  sheep  and  goats.  There  Is  a  positive  treatment  that 
many  owners  in  Qeorgia  can  follow,  and  that  Is  thinning.  By  thinning 
Is  meant  the  removal  of  a  portion  of  the  trees  In  a  growing  stand  to 
Improve  those  that  remain.  Do  not  confuee  It  with  the  removal  ol  the 
final  crop.  Trees,  in  order  to  prevent  large  side  limbs,  and  to  stimulate 
height  growth,  should  stand  close  together  during  the  early  stages  of 
their  development.  But  If  allowed  to  remain  too  long,  they  begin  to 
injurs  one  another.  The  stimulative  competition  that  has  gone  on 
among  them  becomes  a  destructive  competition.  Theoretically,  this  is 
the  point  ftt  which  the  forester  should  step  In  and  restore  the  balance. 
Practically,  he  Is  limited  by  market  conditions.  Thinning  is  not  prac- 
ticable, except  where-  the  material  removed  can  be  sold  for  enough  to 
pay  for  Ite  removal.  It  It  only  pays  for  Its  removal,  thinning  may  be 
practiced;  for  then  the  Improvement  to  the  stand  la  a  net  gain.  If  there  ' 
Is  a  balance  above  expenses,  why  so  much  better.  Even  In  those  parts 
of  the  state  where  there  Is  no  market  for  Inferior  material,  the  owner 
can  at  least  take  out  his  firewood  and  fence  posts  In  the  form  of 
thinnings. 

To  sum  up,  the  hortlcutturist  la  interested  In  forestry,  because  the 
two  lines  meet  at  the  following  Important  points:  — 

1.    Material  lor  crates,  boxes,  etc. 

S.     Shelter-belto. 

3.  Means  of  keeping  a  force  of  laborers  together. 

4.  Horticulture  means  Intenelve  cultivation  and  slow  clearing  of 
wooded  lands,  and  forestry  means  the  best  use  of  the  land  left  uncleared. 

Col  WADE :  The  Professor  spoke  about  crate  material.  One 
of  iia  is  wrong  about  the  matter,  and  I  want  him  to  right  it, — 
and  that  is,  that  pine  is  not  a  fit  material  for  our  crates.  I  have 
never  seen  personally,  among  the  many  hundreds  of  crates  that 
I  have  used,  the  least  fault  with  them.       The  Qeorgia  Crate 
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C<Hnpany,  of  Thomasville,  make  their  crates  entirely  of  pine. 
They  are  perfectly  satisfactory.  I  even  felt  so  well  about  it 
that  I  wrote  to  the  house,  and  they  fumiabed  the  crate  to  a 
good  many  of  us  here.  We  are  just  on  the  verge  of  trying  to 
start  a  crate  factory  here.  Of  course,  we  can  get  some  poplar, 
but  we  have  to  use  pin©  mostly  for  our  crate  factory.  1  would 
like  to  get  straightened  out  on  that  matt«r. 

Pro£  AKERKAN :  As  I  said,  questions  of  that  kind  can  he 
much  more  intelligently  discussed  by  those  'n  the  shipping  busi-. 
uesa.  I  only  know  I  have  heard  some  complaints.  I  do  not 
see  how  the  pine  could  do  any  harm  unless  it  was  in  contact 
with  the  fruit  I  am  sorry  I  have  no  more  definite  informa- 
tion  on  the  subject 

Mr.  MoHATTON ;  I  am  very  much  interested  in  this  ques- 
tion of  fire  in  the  mountains.  I  am  familiar  with  mountains — 
not  so  much  in  this  section,  but  in  others.  I  can  almost  safely 
say  there  is  but  one  uncut  body  of  timber  in  tliose  nior.ntoins, 
and  that  is  about  fifteen  acres  in  extent  We  haven't  a  fish 
;!icio  to-day.  The  muscallonge  ibat  camp  up  the  river,  is  gone; 
the  mountain  trout  is  gone ;  the  timber  is  gone.  The  people  say 
that  the  Indians  put  fire  in  the  mountain  woods  to  bring  up  the 
grass  the  next  spring.  Now  the  hills  are  being  washed  away. 
Afer  a  short  rain,  the  water  is  as  red  as  brick.  The  fish  can 
not  live  in  it.  But  the  people  will  insist  on  putting  fire  in  the 
woods.  I  recall  an  open  field  that  for  several  years  the  fire 
•woB  kept  out  of,  and  to-day  there  is  as  pretty  a  stand  of  white 
oak  saplings  there  as  you  ever  saw.     How  are  we  to  atop  it  ? 

Prof.  AKERMAN:  That  is  a  very  perplexing  problem.  The 
people  in  the  mountains  will  not  only  continue  to  set  these 
fires,  but  they  won't  believe  it  when  you  tell  them  they  will  be 
sorry  afterwards  for  doing  it  They  are  taking  hold  of  that 
same  kind  of  situation  in  Minnesota,  Massachusetts,  Texas  and 
New  Jersey. 
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I  think  we  ought  to  have  better  laws  in  regard  to  fires.  The 
laws  of  thifl  State  are  not  specific  enough,  and  we  have  no  defi- 
nite maehincrj  behind  thrm  to  enforce  them.  Of  course,  we 
have  the  old  common-law,  that  you  can  not  injure  your  neigh- 
bor,— but  we  mast  have  a  better  law,  with  a  Fire  Warden  be- 
hind it,  to  see  that  it  is  enforced. 

I  am  glad  Mr.  McHatton  brought  up  the  question  of  fires, 
because  it  is  so  important.  We  abuse  the  lumbermen,  and  say 
^  they  are  destroying  our  forests  and  are  the  evil  of  nearly  all 
our  woes.  I  don't  believe  the  lumberman  is  half  as  mueh  to 
blame  as  the  man  who  sets  the  woods  afire. 

ilr.  WlGllT:  The  post  question  is  getting  to  be  a  very  im- 
portant one  with  us.  I  would  like  to  ask  if  you  know  the  re- 
sults of  trials  of  Catalpa  Speciosa  for  that  use  I 

Prof.  AKERMAN:  I  have  looked  into  that  a  little  bit,  but 
the  information  I  get  is  not  very  encouraging.  The  catalpa  is 
a  good  tree;  it  makes  a  post  (■oiitetimes  ii.  eight  years,  8om&- 
times  in  ten.  We  should  remember  diat  we  have  so  many  bet- 
ter trees,  that  we  don't  have  to  fall  back  on  the  catalpa.  I  have 
tried  a  little  catalpa  to  see  what  it  would  do.  In  some  sections 
we  have  chosen  the  white  oak.  In  South  Georgia  you  have  an 
excellent  post — when  you  can  get  it— of  Icng  leaf  pine.  Where 
you  can  not  get  that,  you  have  the  lob-lolly  pine,  and  the  short 
leaf  pine  can  be  used  if  you  treat  it  witli  creosote  to  the  amount 
of  15  cents  per  post,  and  it  will  last  you  from  fifle^i  to  twenty 
years. 

Prof.  ROGERS :  What  would  be  the  cost  of  fitting  up  aome 
place  for  treating  second-growth  pine  posts  with  creosote,  as 
jou  suggeBtl 

Prof.  AKERMAN:  I  heard  of  one  plant  that  was  fixed  np 
at  a  cost  of  about  $45.00.     I  am  sorry  I  can  not  give  yon  the  ' 
figures  from  personal  experience. 

Prof.  NEWMAN:  I  think  the  very  best  post  is  made  of 
the  black  locust.     I  have  heard  it  said  that  they  last  forever,. 
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and  then  turn  to  stone.  Ordinarily,  the  cattle  strip  the  bark  o& 
the  trpes  in  liie  mountains  in  th-j  sprinu;,  and  the  result  is  that 
more  timber  is  destroyed  than  alt  the  cattle  in  the  whole  sec- 
tion are  worth. 

The  people  in  the  mountains  set  fire  to  the  woods  in  order  to 
get  rid  of  the  old  grass,  and  have  new  grass  ready  for  the  catr 
tie  in  the  spring.  If  there  were  some  means  of  preventing 
turning  loose  cattle  in  the  mountain  ranges,  all  the  trouble 
^ronld  be  prevented.  I  hare  lived  in  the  Blue  Ridge  for  a  long 
time,  and  have  studied  that  question.  I  have  known  men  to 
drive  cattle  five  miles  to  get  to  a  place  where  there  was  a  pas- 
,tare,  and  they  will  tear  down  fences  to  get  there.  Ton  can 
not  control  those  people  at  all.  The  only  way  to  prevent  these 
forest  fires  ia  to  prevent  these  cattle  ranging  in  the  mountains. 

The  aesthetic  viewpoint  is  important  to  me.  I  am  willing  to 
drive  40  miles  any  spring  day  to  see  the  wild  flowers  growing 
in  these  mountains.  Last  spring  I  drove  through  large  areas 
of  these  mountains.  On  one  side  of  the  road,  where  firee  had 
been,  you  wouldn't  see  a  flower,  and  on  the  other  side,  wjiere 
there  had  been  no  fire,  you  would  see  hundreds. 

Col.  WADE:  In  answer  to  the  question  of  Mr.  Wight,  1 
TC^ant  to  say  that  I  hare  raised  catalpa  trees  some  fifteen  or 
twenty  years  in  my  life,  and  I  think  the  Catalp% Speciosa  makes 
the  best  post  in  the  United  States.  I  can  grow  catalpa  posts 
at  a  coat  not  exceeding  one-half  cent  each.  All  throun;h  the 
N'orthweatem  States  they  are  planting  catalpa  where  the  freeze 
is  not  too  excessive.  To  get  the  regular  Catalpa  Speciosa,  there 
are  only  four  or  five  firms  in  the  United  States  that  will  sell 
you  the  right  seed,  even  if  they  know  the  right  character  of  seed. 
I  think  this  would  be  a  fine  opportunity  for  Prof.  Akermari  to 
help  ns  get  some  of  the  correct  seed  and  have  them  planted  at 
the  universities.     I  know  the  locust  ia  a  very  valuable  tree. 

MEMBER:  Tou  can  plant  locust  seed,  and  they  will  grow 
several  feet  in  a  year. 
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Col.  BRACKETT :  I  want  to  say  a  word  in  r,egar<i  to  the 
Catalpa  Specioea.  In  1862  I  was  through,  the  country  where 
the  earthquake  of  1811  occurred.  I  found  a  Catalpa  Speciosa 
that  had  been  thrown  down  by  that  earthquake  in  1811,  onU  it 
had  lain  there  ever  since,  and  waa  in  a  atate  of  perfect  preserva- 
tion. It  is  one  of  the  most  durable  woods  that  you  can  find. 
There  is  another  species  of  wood  that  is  fully  as  valuable,  and 
that  is  the  Osage  orange.  I  have  used  it  for  stakes,  and  there 
is  no  decay  to  it.     It  ia  very  easily  grown. 

Judge  LONG:  A  few  years  ago  I  waa  in  Tesas,  at  Denison. 
Soon  after  leaving  there,  you  will  find  thousands  of  miles  of 
barbed  wire  fence  of  this  Osage  orange.  They  call  it  Bois  d* 
Arc  In  Dallas,  Texas,  I  noticed  where  they  were  catting  into 
the  street,  there  was  a  different  curbing  on  the  sidewalk.  I 
asked  somebody  what  it  was,  and  they  said  it  was  Bois  d'  Arc 
I  think,  if  we  will  watch  it,  we  can  make  thousands  of  posts 
out  of  it.  In  our  section  of  the  country  there  is  a  great  deal  of 
it.  They  will  take  a  piece  not  more  than  twice  as  large  ns  my 
arm,  and  make  a  post  out  of  it. 

There  is  another  sui^estinn  that  I  think  is  germane  to  this 
question:  Have  any  of  yon  bad  any  experience  with  using  ce- 
ment posts  ?  Some  friend  has  suggested  that  tliey  would  make 
fine  poats. 

The  PRESIDENT:  We  have  considerable  business  yet  to  be 
attended  to,  and  this  subject  will  have  to  close. 

I  see  Mrs.  Erwin  in  the  audience,  and  I  will  ask  her  to  favor 
us  with  her  paper. 


Home  Surroundings 

By  Mbb.  Eva.  G.  Bbwin,  Cornelia,  Ga. 

When  considering  this  wonderful  subject  of  horttculture  In  Uie  in- 
terest and  promotion  of  which  we  meet  to-day,  It  sometimes  seems  to 
me  that  na  more  daring  work  waa  ever  undertaken  than  that  ot  sup- 
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plementlDg  the  work  of  Nature,  and  we-  should,  Indeed,  approach  It 
■erlooslr.  not  to  Bar  reyerently. 

In  thle  state  of  oun,  whose  soil  and  climate  make  its  posolblUtiM 
of  beantr  and  its  resources  for  beautUyliig  almost  limitless,  there  Is 
needed  only  the  lively,  loving  workers  to  make  it  the  Stats  BeautiCul. 
Oh,  tor  a  Luther  Burhank  in  every  state  in  our  union  who  shall  elevatv 
the  life  of  the  horticulturist,  brInelnE  his  work  to  the  recognition  of 
the  utssses,  teaching  them  to  see  Id  every  tree,  shrub  aud  flower  some- 
thing to  love.  Improve  aud  perpetuate. 

Perhaps  in  our  own  little  town,  nestled  down  among  everlastlnE  bills, 
we  have,  as  in  few  others,  a  eettltig,  a  background  which  should  call 
oat  our  best  endeavom  to  show  our  appreciation  of  our  surround- 
ings, appreciation  in  the  highest  sense  which  always  resolves  itself 
Into  some  constructive  evidence. 

Let  ua  not,  by  making  our  individual  tastes  too  much  in  prominence, 
mar  In  any  way  what  Nature  has  done  for  us.  Let  us  first  of  all  strive 
lor  harmony  and  contrast,  for  hereln,Iiea  the  secret  of  success  In  our 
endeavors. 

1  often  think  we  do  not  realise  what  wonderful  power  we  have  In 
creating  harmonious  environments  for  ourselves.  I  am  such  a  be- 
liever In  this  theory  that  I  think  much  of  our  success  is  due  to  harmony 
and  much  of  our  failure  to  lack  of  harmony. 

Tou  wbo  have  given  this  subject  no  thought  m&y  question  It;  for  the 
sake  of  my  argument,  analyze  your  feelings  some  day  when  you  see 
flowers,  for  Instance,  that  you  dearly  love.  In  a  setting  in  which  they 
are  entirely  out  of  place.  Then,  by  way  of  contrast,  analyze  your 
feelings  where  you  see  an  Ideal  beaut;  spot  In  some  unexpected  place. 
Note  how  much  each  Influences  you  and  make  up  your  mind  which  yoo 
would  rather  have  for  the  permanent  condition. 

So  my  first  plea  la  for  harmony,  some  arrangement  that  Is  restful  ti/ 
the  soul  and  body,  not  the  rest  ot  stagnation,  but  the  rest  of  aspiration, 
the  rest  which  Goethe  imhiortalized  when  he  said: 

"Rest  Is  not  quitting 
This  busy  career. 
Rest  la  the  fitting 
Of  self  to  Its  sphere." 
We  must  remember  that  we  have  a  rugged,  massive,  imposing  back- 
pvund;  let  us  try  to  have  our  home  surroundings  tn  keeping. 

Inasmuch  as  we  have  rocks  in  our  midst,  why  not  make  them  con- 
tribute to  our  interests;  they  are  surprisingly  effective,  and  especially 
so  when  covered  partially  by  some  vine,  say  the  Ivy,  whose  deep,  rich 
greeo  leads  itself  so  well  to  halt-revealing,  half-concealing  the  bare,  gray 
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rock.  In  a  corner,  in  the  center  of  the  lawn,  br  the  porch,  anywhere  a 
rock  may  chance  to  be,  In  Just  that  spot  vlU  It  add  dignity  to  the  land- 
acape-  I  tiaTs  seen  the  dwarf  nasturtiums  planted  about  the  edge  of  a 
rather  flat  rock,  and  the  contrast  of  red  and  gray  has  again  been  eBsct- 
Ive.  If  there  Is  a  side  slope  and  it  be  possible  to  arrange  three  o^  four 
rocks  with  an  approach  to  regularity  in  the  form  of  steps  ascending  this 
slope,  the  result  is  marTslous,  bnt  in  this  cas»  always  haye  a  rock  or 
two  at  the  side  to  ontline  the  step  and  have  these  coTsred  with  rlnea  or 

flOWBIS. 

In  our  locality  shrubs  should  play  an  important  part  In  the  land- 
scape gardening.  If  you  have  some  comer  for  which  you  have  not 
proTlded,  try  massing  shrubs  with  a  little  pink  or  white  spirea  in  the 
foreground.  Our  varieties  of  spirea  are  many  and  beautiful.  In  white, 
the  low-cluatered,  gray-leaved  Himalayan  is  considered  the  Bnest.  and 
in  pink,  the  flat-clustered  Spirea  Pulchella,  a  hybrid  that  Is  supposed 
to  owe  Its  beauty  to  two  Himalayan  species,  also  since  it  combines  the 
broad  cluster  ot  eipensa  with  the  brighter  color  of  bella.  The  South 
Is  fortunate  in  being  able  to  gnrw  the  plants  of  the  India  Hount&ina, 
and  when  the  gardening  Renaissance  comes  to  us.  It  Is  said  that  we  will 
look  to  the  Himalayas  tor  Soral  treasures,  as  the  North  has  looked  to 
Japan. 

If  we  must  have  fences,  especially  at  the  back  of  our  homes,  we  caii 
conceal  almost  entirely,  making  of  the  "necessary  evil"  living  fences. 
It  takes  little  time,  care  and  expense  to  plant  a  honeysuckle  as  a  screen, 
and  yet  for  this  service  how  soon  ws  are  repaid  by  a  wealth  of  green 
leaves  tn  abundance,  of  dainty  blossom  and  an  odor  that  ft  is  a  per- 
petual Joy  to  breathe  Into  one's  nostrils. 

For  ornamentation,  every  post  and  bit  of  board  should  be  covered, 
where  possible,  with  some  vine.  The  morning  glory  adapts  Itself  well  to 
most  surroundings,  and  the  deep  and  brilliant  blossoms  make  ever) 
morning  a  fresh  delight. 

Don't  make  the  mistake  of  having  all  the  flowers  at  the  front  of  thu 
house.  With  a  large  yard  the  back  offere  undreamed  of  possibilities. 
A  bit  of  "back-door"  decoration  which  Is  simple  to  arrange,  yet  gor- 
geous in  lU  breath  of  yellow,  especially  If  It  can  be  set  in  front  of  trees. 
Is  a  yellow  pyramid.  Select  a  giant  Russian  sun-flower  tor  the  center 
and  apei,  surround  it  with  the  seven-foot  varieties,  and  this  with  the 
five-foot,  and  so  on,  until  you  have  left  the  miniatures  and  dwarfs  for 
the  last  circle.  Always  leave  as  much  space  as  the  yard  will  admit 
between  the  circles  and  In  order  to  carry  out  the  scheme  perfectly 
exercise  care  in  planting  that  the  pyramid  may  be  nnlform.  Thus  tfae 
end  will  Justify  the  means.  If  we  can  have  our  pergolas  and  summer 
bouses,  let  us  do  so  by  all  means.    They  are  such  a  comfort  as  well  «a 
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onumeot,  but  let  ns  avoid  planting  tbem  In  tbe  center  of  the  lawn;  but 
ntber  place  tbem  on  the  Bldee  or  In  a  coraer,  as  If  they  grew  there  from 
time  Immemorial.  Hare  a  background  of  trees  to  gt^n  the  most  effect- 
iTSDMa;  If  this  U  out  of  the  question,  a  good  bit  of  shrubbery  may  bu 
tnbBdtnted. 

Good  imitations  of  tbe  Japanese  stone  cantems  can  be  made  in  wood, 
and  one  or  two  on  a  lawn  do  wonders  In  giving  It  a  really  dlstlngulBhed 
appearance.  Try  to  give  ghrubs  and  trees  room  enough  to  cast  sbadowb 
over  the  lawn.  This  Is  a  feature  Of  gardening  which  is  generally 
overlooked. 

For  those  who  can  not  Indulge  in  landscape  gardening  to  any  extent, 
tbe  flower-bed  Is  our  standby.  It  la  a  temptation  to  scatter  these  over 
different  portions  of  our  grounds,  but  here  again  we  must  remember 
tbat  in  muelng  and  grouping  we  gain  effectiveness.  For  border  beds, 
particularly  the  perennials,  afford  no  end  of  delight,  and  the  aelectloii 
will  depend  on  whether  tbe  gardener  desires  his  flowen  tor  appearance, 
tiBKrance  or  cutting.  A  very  economical  plan  ts  to  plant  the  flowera 
DDe  wishes  for  the  house  among  the  vegetables,  thua  permitting  better 
effects  and  more  space  In  the  garden.  In  our  Immediate  section,  the 
cdeus  and  nasturtiums  will  give  unexpected  returns,  with  but  little 
tare  and  almost  no  expense.  Pinks,  whites  and  yellows  are  not  so 
wann  looking  as  scarlet,  but  who  does  not  love  vivid,  flaming  blossoms? 
Many  growers  are  supplanting  the  old  scarlet  favorites  with  salvia, 
because  It  likes  the  rain  better.  It  looks  washed  after  a  shower  In- 
stead of  needing  to  be  washed. 

1  have  observed  that  the  gardene  proving  tbe  grtiiir^st  success  and 
attracting  the  most  attention  are  those  in  which  one  variety  predomln- 
ales.  TtilE  should  not  be  carried  to  the  extent  of  a  fad.  nor  to  tbe  ex- 
ciuBloa  of  others,  but.  to  some  extent,  b%  famous  for  your  roses,  vloleta, 
poppies,  or  some  handsome  or  favorite  flower. 

I  have  not  so  much  as  touched  upon  the  <bult>ous  plants  nor  flowering 
(tirubs  and  trees,  with  which  we  are  so  bountifully  provided  in  our 
State,  but  I  must  say  Just  a  word  of  tbe  Camellia,  whose  centenary  in 
thli  country  occurs  this  year.  Let  us  pay  our  respects  to  It  anew,  and 
our  allegiance,  for  nothing  can  be  more  beautiful. 

Id  the  main,  our  soli  Is  rich  and  our  seasons  long.  With  loving  care 
end  study  these  children  of  Nature  will  develop  as  do  tbe  human  flow- 
ers ol  our  households;  but  Ilhe  these  human  flowers  they  need  to 
breathe,  eat  and  drink,  and  we  must  know  bow  to  provide  Intelligently 
for  their  needs. 

1  can  not  close  without  speaking  of  the  broader  fleld  In  which  we  have 
to  work.  Our  interest  must  extend  beyond  our  own  hedges.  For  what 
do  beautifully  kept  lawns  and  gardens  signify  If  the  streets  and  hlgh- 
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vaya  are  alt  kept  untidy?  We  must  remember  tbat  the  town  1b  the- 
setting  for  our  ovD  Indlvldua]  gardens  as  tlie  gold  Is  tlie  setting  tor  our 
soma. 

First  then,  aa  bortlculturlBta,  let  us  crusade  against  erery  form  Ol 
untldinesB  In  our  streets;  let  us  make  tt  abhorrent  to  our  children: 
when  we  have  done  this,  let  us  demand  good  roads  and  neat,  well-kept 
sidewalks.  This  accomplished,  we  may  seek  to  beautify  by  cultlvatlos 
odd  bits  of  land  belonging  to  the  town.  However,  there  Is  a  broader 
Interest  even  than  our  town;  let  ub  be  In  the  forefront  with  those  who 
are  lighting  for  the  reclaiming  of  our  swamplands  and  preBeiratlon  of 

Trite  as  It  may  seem.  1  must  repeat  our  time-worn  words,  "Let  us 
not  be  weary  In  well-doing."  Is  It  too  much  to  expect  that  our  en- 
thusiasm will  bear  fruit,  even  to  the  hundred-fold  standard!  1  think 
not. 

Enthusiasm  U  coataglous,  as  are  all  virtues  If  we  put  ourselTes  In 
the  way  of  "taking"  them,  ynd  because  of  our  enthusiasm  let  us  make 
our  surroundings  bo  beautiful  that  our  boys  and  girls  will  And  their 
home  towns  too  attractive  to  leave  tor  the  crowded  city  streets.  They 
win  Und.  perchance,  that  In  the  cultivation  of  the  soil  lies  potentialities 
of  which  we  have  not  been  cognizant. 

We  have  outgrown  the  old-time  Idea  that  the  uneducated  farmer  and 
workman  are  the  only  tillers  of  the  boII.  To  the  educated  agriculturist 
and  horticulturist  the  earth  Is  waiting  to  yield  treasures  of  which  we 
have  no  conception.  It  1b  not  too  much  to  say  that  the  future  of  this 
nation  lies  very  largely  In  what  the  soil  produces.  Let  us  make  this 
belief  so  vital  that  our  boys  and  girls  will  be  among  those  who  oring 
to  pasB  my  prophecy. 

The  PRESIDENT:  The  aima  o£  our  organization  are  for 
the  higher  education  of  our  people,  and,  on  behalf  of  the 
Society,  I  wish  to  thank  Mrs.  Erwin  for  her  most  interesting 
and  valuable  paper. 

I  will  ask  Mr,  Staight  to  give  us  his  paper  on  apple  culture. 


Growing  Apples  in  the  Highlands  of  Georgia 

By  H.  R,  STAtoET,  DemoreBt,  Ga. 
On  the  growing  of  apples  in  the  Yonah  Land  Section  of  our  grand 
county.  Habersham,  I  am  going  to  speak  briefly  as  poaaible  of  my  per- 
sonal experience:  not  that  the  apple  1b  the  only  fruit  tbat  succeeds  hTC. 
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tor  peachea,  pe&ra,  plume,  grapes,  BtrawbetTlea  and  many  other  plant* 
an  M  mucb  at  home  In  our  soil  aad  salubrloua  climate  as  the  apple. 

In  the  year  1896,  I  purchased  a  small  tract  of  uncleared  upland. 
wUch  was  quite  rough  aad  hUIr,  one  mile  from  Demoreet  and  three 
miles  (rom  Cornelia.  I  had  the  timber  cut  and  burned  from  part  of  the 
land,  and  set  about  TOO  apple  trees.  Three  hundred  of  these  were 
Sboekiey.  200  Tates,  and  the  remainder  vere  composed  principally  of 
Bealep,  Wlneeap  and  Terry,  and  the  reet  composed  a  tew  each  of  about 
IS  lUBerent  Tarletles  tor  testing.  They  were  not  fertilised  and  owing  to 
m;  time  being  taken  up  with  other  business,  did  not  get  any  fertiliser 
oiitll  siz  years  of  age,  and  only  very  Indifferent  care;  In  fact,  tor  two 
years  I  let  sedge  grass  and  sprouts  almost  take  possession  of  things. 
Hy  bealtb  falling  me  on  account  of  close  confinement  to  business,  I 
disposed  of  my  other  Interests,  moved  on  my  land,  and  from  that  time 
nntll  the  present  I  hare  given  the  trees  my  personal  attention,  practlo- 
Ing  clean  cultivation,  fertilising,  pruning,  spraying,  etc.,  and  increasing 
my  planting  from  year  to  year  until  I  have  now  about  20  acres  In 
apple  trees. 

I  have  never  bad  a  complete  failure  any  season  since  my  trees  ar- 
rired  at  a  profitable  bearing  age,  but,  on  the  other  hand,  have  always 
had  crops  paying  a  fair  profit  In  the  poorest  years.  My  present  crop 
on  the  original  planting  Is  variously  estimated  at  from  2BO0  to  3300 
tmshels  of  apples. 

Not  having  had  any  experience  In  the  care  of  orchards  previous  to 
my  first  plantings,  I  of  course  made  mistakes,  but  determined  to  make  a 
sQccess  of  It  as  much  on  account  of  almost  everyone'  in  the  nelgbbor- 
hood  prophesying  my  utter  failure,  as  any  other  reason. 

I  began  the  close  study  of  methods  of  successful  orcbardlsts  In  other 
sections,  secured  bnlletlna  bearing  on  the  different  pbases  of  apple 
culture  from  stations  located  In  the  greatest  apple-producing  States, 
studied  these  closely,  and  appropriated  all  that  seemed  best  for  our 
section. 

Terry  heads  the  list  of  heavy  bearers,  but  Is  lacking  In  color  some- 
what. In  1906  this  variety  paid  me  at  the  rate  of  (408.00  per  acre, 
when  apples  sold  for  a  dollar  and  a  half  per  bushel;  this  on  eleven 
year  old  trees.  One  tree  bore  IS  bushels  of  perfect  apples.  In  this 
year  of  humper  crops,  It  would  be  a  different  problem  to  pick  out  the 
heaviest  bearers,  as  they  are  all  over-loaded  with  fruit. 

The  Georgia  State  Commissioner  to  the  Jamestown  Exposition  ob- 
tained the  entire  state  exhibit  of  apples  (over  thirty  varieties)  out  of  my 
cellar,  a.  part  ot  wblch,  however,  were  grown  In  the  orchard  of  Mr. 
Heskett.  Our  apples  keep  well  up  to  the  first  ot  March,  usually  with  a 
loss  ot    10%  from    decay.     Apples   from   Habersham   County   always 
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capture  flrat  prise  at  tbe  State  Fair.    This  all  goes  to  prove  that  we  not 
only  can,  but  do,  grow  line  applee  tn  Habersham  County. 

In  October  last  I  visited  13.  H.  Miller  and  Son,  of  Rome,  Oa.,  wltb 
whom  I  had  been  in  correspondence  in  resard  to  planting  a  large 
commercial  apple  orchard  near  Demorest.  I  took  with  me  some  sam- 
ples of  apples.  Ur.  Miller  was  so  favorably  impressed  that  he  and  Mr. 
R.  H.  Black  (formerly  of  Wisconsin)  visited  me  In  December  followins. 
examined  the  fruit  in  mine  and  Mr.  Heskett's  cellar,  looked  at  our 
orchards,  and  before  leavfns  bargained  tor  40O  acres  of  our  best  fmlt 
lands,  4  miles  from  Demorest,  and  arranged  a  stock  company,  capi- 
talized at  120,000,  and  wltb  Mr.  Black  (who  owns  a  large  share  ot 
stock  and  Is  an  experienced  man)  as  manager,  work  was  begun  clear- 
ing land  and  planting  trees;  10,000  of  which  were  in  the  ground  by  last 
March.  The  remainder  of  the  trees  will  be  planted  aa  fasi  as  practic- 
able, and,  BO  far  as  I  can  learn,  this  will  compose  one  ot  the  largest,  it 
nut  the  largest,  apple  orchards  In  the  South.  In  connection  with  this, 
we  are  planting  an  experiment  orchard,  which  wilt  compose  four  trees 
of  each  of  the  standard  varieties  of  apples  for  testing  as  to  their  adapta- 
bility to  our  soil  and  climate.  Besides  this  large  enterprise,  many  smal- 
ler commercial  orchards  are  planted  and  many  more  are  In  process  of 
planting,  ranging  In  size  from  1000  to  7000  trees.  I  am  Informed  by 
people  who  have  been  there,  that  our  country  Is  very  much  like  the 
great  apple  growing  regions  of  the  Osark  Mountains,  especially  In  tex- 
ture of  soli  and  lay  of  land,  as  well  as  climate,  etc,  and  l  am  gning  to 
prophesy  that  at  no  distant  day  our  Yonah  Land  Country  will  become 
noted  as  a  great  apple  producing  region,  where  as  fine  fruit  will  be 
grown  as  anywhere  In  the  country,  and,  in  order  to  reach  our  markets 
our  competitors  will  have  to  ship  their  products  hundreds  of  miles, 
while  we  are  at  Its  doors,  and  no  one  can  better  appreciate  this  gi-eat 
advantage  than  we  trult  growers  who  havp  to  turn  the  lion's  share  of 
our  profits  over  to  the  traoBportatton  companies  tor  freight  and  express 
charges.  With  our  cheap  lands  and  nearby  markets,  I  know  of  no 
branch  ot  husbandry  which  olTers  more  sure  returns  u>  the  man  who 
understands  his  buslneBS  than  does  commercial  apple  growing  in  the 
hills  ot  Habersham  County,  Georgia. 

Col.  FORT:    Tell  us  your  system  of  fertilization. 

Mr.  STAIGHT :  In  planting  the  trees,  the  fi;-st  requisite,  1 
think,  is  to  excavate  a  good,  large  hole  to  plant  them  in — some- 
thing like  3  feet  square.  In  my  plantings  now,  I  use  about  two 
pounds  of  bone  meal  to  the  tree,  and  I  get  from  21/2  to  3  feet  of 
growth  a  year.     I  think  the  cultivation  means  more  than  fei^ 
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tiliiers  to  bearing  trees.  To  bearing  trees  tliis  year  I  used  a 
fertilizer  that  analyzed  about  7  per'oent  phospboric  acid  and 
about  12  per  cent  aulj^ate  of  potash,  Hy  trees  are  putting  on 
a  fine  growth,  notwithstanding  they  have  a  very  heavy  crop  of 
frnit 

The  PRESIDENT :  Do  you  train  your  trees  with  hi^  or 
low  bodies  1 

Mr.  STAIGHT :  With  low  bodies.  I  try  to  train  them  about 
18  inches  from  the  ground.-  A  few  years  ago  I  got  some  trees 
headed  about  3  feet  high. 

The  PRESIDENT ;  Are  you  troubled  with  leaf  rust  ? 

Mr.  STAIGHT :  Yes,  I  am,  on  some  varieties.  The  Shock- 
ley  seems  most  susceptible  to  that  I  have  sprayed  a  great  deal, 
but  I  don't  seem  to  be  able  to  alt(^ther  control  it. 

The  PRESIDENT :  The  Shockley  is  known  to  be  a  bad  citi- 
Ka  in  the  orchard  for  leaf  rust,  especially  if  you  have  any  cedar 
trees  in  the  neighborhood. 
"  Mr.  STAIGHT :  I  had  all  those  cut  down. 

MEMBER :  How  many  times  do  you  spray  ? 

Mr.  STAIGHT :  I  sprayed  3  times  this  year.  I  think  the 
first  spraying  for  that  leaf-rust  is  very  important.  After  the 
trees  leaf  out,  I  use  as  a  spray  3  pounds  of  bluestone  and  d 
poimds  of  lime.  I  put  in  double  the  amount  of  lime  to  pre- 
vent burning  the  foliage.  For  the  codling  moth,  I  sprayed 
them  with  Disparene  and  clear  water.  I  did  it  so  thoroughly 
that  it  did  not  require  a  second  spraying. 

The  PRESIDENT :  Did  you  commence  as  soon  as  the  fruit 
was  sett 

Mr.  STAIGHT :  No  sir,  I  sprayed  when  the  blossoms  were 
about  three-fourths  on  the  ground.  I  sprayed  from  the  top  of 
the  tree  down.  I  think  as  much  depends  on  the  way  the  spray 
is  put  on  the  tree,  as  anything  else. 
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MEMBER :  Do  you  spray  before  the  tree  bloasomB  i 
Mr.  STAIQHT :  I  aprayed  with  lime-Biilphor  Uiis  year. 
The  PRESIDENT :   Mr.  Worsham,  we  would  like  to  hear 
from  yon  now. 


Report  of  the  Past  Year's  Work  of  the  State  Board 
of  Entomology 

By  E,  L.  WoBsuAH,  State  EntomoIoElst. 

It  has  been  the  custom  for  a  number  of  years  for  tbe  Entomologlat  to 
make  a  report  to  the  Horticultural  Society  on  the  work  of  the  State 
Board  ol  Entomology.  Aa  it  would  consume  too  much  time  te  go  lnt» 
all  phases  at  the  work,  I  shall  touch  upon  only  those  features  which 
relate  directly  to  horticulture. 

Inspection  Wobk  ot  thb  Boabo  and  its  Valux. 

One  ot  the  most  important  features  ot  the  work  of  the  Board  Is  the 
Inspection  work,  both  orchard  and  nursery  inspection. 

The  system  of  Inspection  inaugurated  with  tbe  establishment  of  tnv 
Board,  and  the  enactment  ot  laws  regulating  tbe  shipment  of  nursery 
stock,  has  been  instramental  In  keeping  our  nurseries  up  to  a  very  high 
standard  and  made  It  possible  for  growers  to  purchase  only  stock  free 
from  dangerously  Injurious  Insect  pests.  It  is  imfortunate  that  this 
work  was  not  begun  earlier  tlian  It  was,  before  San  Jose  scale  was  more 
or  less  generally  distributed,  but  the  work  wblch  has  been  done  Hat 
meant  much  tor  Georgia.  Geocgla  can  now  grow  a  peach  crop  which 
will  net  her  growers  something  like  four  mlllloD  to  six  million  dollars, 
and,  In  tbe  language  of  one  of  Oeorgla's  prominent  growers,  if  tt 
bad  not  been  tor  tbe  work  of  the  Board  of  Entomology  there  "would 
hardly  be  a  peach  tree  in  Oeorgla."  By  keeping  Is  close  touch  with  the 
growers  througb  Inspection  of  orchards  from  year  to  year,  giving  ad- 
rlce  concerning  the  treatment  of  trees  for  various  pests  which  Infest 
them,  the  majority  of  growers  manage  to  keep  their  trees  In  fairly  good 
condition.  We  baVe  always  complied  with  all  requests  for  special  In- 
spections, and  each  year  do  a  great  deal  ot  Inspecting  where  requests 
are  not  made,  but  where  we  can  assist  the  growers.  About  800  orchards 
were  inspected  during  last  year,  and  scale  found  In  many  of  them  for 
tbe  first  time. 

This  pbase  of  the  work  means  much  for  tbe  growera  of  the  State,  and 
they  should  always  make  requests  for  inspection  of  their  orchards 
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•wiauiiet  there  la  any  trouble  whatever  in  which  the  Board  could  aa- 

•ItL 

Oar  Uw  has  been  atiictl;  enforced  in  regard  to  requiring  parties  to 
nmoTe  orchards  wtUch  are  hopeleasty  Infested  and  where  the?  are  un- 
wlUlng  to  adopt  remedial  measures  which  we  recommend. 

Our  system  of  nnrsery  inspection  U  aa  thorough  as  an?  in  the  United 
Stalea.  When  a  nurseryman  receives  our  certificate.  It  Is  a  guarantee 
that  his  stock  Is  free  from  scale. 

The  continued  interest  In  the  fruit  Industry  Is  demonstrated  by  the 
number  of  nurseries  which  continue  to  do  buslDeas.  The  numlier  to 
receive  certiflcatee  this  year  will  be  86  to  90,  and  they  will  have  tor 
■ale  about  five  million  fruit  trees,  Bighty-flve  certlUcatea  were  issued 
last  year  to  nurseries  outside  the  State.  Figures  from  the  Agricultural 
Department  show  that  there  are  now  13,000,000  bearing  peachtreee  in 
tbe  State.  Many  trees  are  dying  annually  from  old  age  and  lacl<  W 
proper  attention,  but  1  think  figures  will  show  that  there  lias  I>een  a 
■teady  Increase  In  the  number  of  trees  which  come  Into  bearing  each 
year.  From  inquiries  which  were  received  by  the  Department  last  tall 
and  winter.  It  is  evident  that  orchards  are  receiving  more  attention 
than  heretofore. 


San  Joee  scale  continues  to  be  one  of  the  most  Important  peats  with 
vhlch  fruit  growers  have  to  contend,  and  It  contlnuea  to  receive  a 
marked  amount  of  attention  from  the  Department  each  year.  Vfe  are 
conducting  experiments  each  year  and  striving  to  find  remedies  whleii 
will  be  more  eatiafactory  than  those  we  already  have. 

The  peat  was  Introduced  Into  California  more'  than  thirty  years  ago, 
and  was  brought  eaat  by  New  Jersey  nurserymen  In  1837.  It  was  tt* 
Induced  Into  Georgia  from  New  Jersey  in  1889.  We  also  have  ev- 
idence of  the  fact  that  it  was  later  introduced  Into  Georgia  by  Califor- 
nia nurserymen.  In  1807  scale  was  present  In  eighteen  counties  In 
South  Georgia;  in  1904,  in  about  eighty  counties  In  the  State.  It  haa 
now  been  found  in  about  one  hundred  counties  of  the  State. 

The  U.  S.  Bureau  of  Entomology  has  made  a  very  careful  Investiga- 
tion of  the  history  of  the  insect  and  has  located  Its  original  home  In 
China.  A  careful  study  of  this  Insert  In  its  native  home  revealed  the 
fact  tliat  It  was  there  not  a  serious  pest,  and  this  was  due  to  the  pree- 
eace  of  certain  Insect  enemies,  principally  the  Asiatic  lady-beetle.  Im- 
mediately an  attempt  was  made  by  the  U.  S.  Bureau  of  Entomology  to 
Introduce  these  beetles  into  the  United  States.  They  were. brought  to 
Washington  where  colonies  were  reared  and  distributed  In  various  paru> 
of  the  connCry.     Some  of  those  sent  to  Georgia  were  placed  In  an  or- 
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chard  at  UarEhallvllle  vbere  Sao  Joi^  scale  waa  very  abundant.  Tbe 
rapidity  with  whlcb  these  beetles  multiplied  together  wltb  the  very 
voracious  appetites  they  poBsessed,  seemed  to  Indicate  that  they  would 
be  of  great  economic  Import&nce,  but  the  cold  winter  combined  with  the 
application  of  InsectlcldeB  was  too  much  for  our  Asiatic  friends,  and 
their  stay  wltb  us  waa  of  short  duration.  It  le  quite  probable  that  tbey 
bave  entirely  disappeared  by  now,  for  we  have  not  been  able  to  And  a 
single  specimen  for  the  past  two  or  three  years. 

FUnGUB  DISEASE  OF   BAS  JOSE  SCALE. 

Under  certain  conditions,  faneus  dlseaseB  of  Insects  have  been  of 
some  economic  Importance.  We  have  do  better  illuatratlon  of  what  fun- 
gus diseases  will  do  along  this  line  than  in  Florida  where  the  lai^n 
amount  of  rain  during  the  summer  months  and  the  very  high  humidity 
make  conditions  Ideal  for  the  development  of  all  fungi  of  this  nature. 
In  certain  sections  of  Florida,  it  would  seem  that  certain  scale  insecU 
are  practically  held  In  control  by  fungi.  Among  these  the  San  Jose 
scale,  Long  scale  and  Round  scale,  and  also  the  citrus  white  fly  which 
has  gotten  to  be  such  a  serious  pest  in  oranges.  In  case  of  the  white 
fly,  I  had  opportunity  to  experiment  with  the  fungi  which  attack  It, 
while  located  In  Florida.  I  found  that  at  certain  times  and  under  cer- 
tain conditions  the  diseases  attacking  It  were  of  great  economic  Import- 
ance. I  found  that  in  nature  these  diseases  amounted  to  a  complete 
remedy  about  once  In  three  years.  Up  until  the  time  I  began  work  on 
the  problem,  no  means  had  been  devised  whereby  these  funsl  could  be 
disseminated  In  such  way  Otat  they  could  be  of  economic  importance. 
It  required  such  a  long  time  for  the  fungi  to  develop  and  spread  over  a 
tree  tbat  the  white  fly  would  do  a  considerable  amount  of  damage  to 
tree  and  fruit  before  the  fungi  accomplished  anything  at  all.  I  de- 
vised various  means  of  disseminating  the  spores  in  order  to  get  fungi 
started  on  all  parts  ol  tree  at  same  time,  and  the  one  which  seemed  to 
give  the  most  satisfactory  results  was  one  wbere  I  got  spores  In  solu- 
tion and  mixed  wltb  small  quantities  of  commerelal  gelatine  and 
sprayed  the  solution  on  the  trees.  This  Is  one  of  the  methods  tbat  we 
employed  in  our  experiments  with  the  Red-headed  fungus  on  San  Jose 
scale.  We  hope  to  determine  deDnltely  whether  or  not  Uiese  fungi 
can  be  made  to  be  a  factor  In  controlling  scale  in  Qeorgia.  As  Mr. 
Lewis  win  tench  upon  this  In  his  paper,  I  will  not  attempt  to  go  Into 
further  detail. 

Natural  enemies  have  not  been  of  any  appreciable  economic  import- 
ance in  Georgia  in  controlling  San  Jose  scale.  If  we  depend  on  natural 
enemies,  we  have  to  depend  on  them  alone  and  not  apply  Insecticides. 
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RMalts  thus  far  obtained  swm  to  Indicate  tliat  Kale  will  do  a  conald- 
•nUe  amount  of  damage  to  treea  before  the  fungi  develop  to  the  point 
where  tbey  can  be  of  value  In  reducing  the  scale, 

SOLUBLE  OILS. 

Tbe  growing  use  which  has  been  given  varloua  soluble  oil  prepara- 
tioDe  against  the  San  Joee  scale  and  the  conflicting  reports  as  to  their 
effldency.  was  thought  to  be  worthy  of  investigation,  and  experiments 
with  the  better  known  and  more  commonly  used  brands  were  conducted 
at  Qogglns. 

Conditions  favorable  to  a  thorough  test  of  these  materials  were 
found  In  an  orchard  at  thie  place.  Tbe  orchard  selected  was  young  and 
badly  Infested  with  scale,  and  had  never  been  sprayed  at  all.  Experi- 
ments were  begun  In  October,  1907.  when  the  fall  treatment  was  ap- 
plied and  completed  In  February,  190S,  with  the  spring  treatment. 

It  was  desired  to  find  the  comparative  merits  of  fall  and  spring 
■prayings  and  If  any  difference  existed,  to  find  wblch  spraying  would 
Klve  the  better  result 

The  test  included  six  brands  of  soluble  oils,  as  follows:  Kll-O-Scale 
and  Soluble  Petroleum,  both  manufactured  by  the  Thomson  Chemical 
Company,  Baltimore,  Md.,  Target  Brand  Emulsion,  manufactured  by 
the  American  Horticultural  Distributing  Company.  Martlnsburg,  W. 
Va.;  Schnarr's  Compound  No.  1  and  Schnarr's  Compound  No.  2,  manu- 
factured by  the  J.  Schnarr  Insecticide  Co.,  Orlando,  Fla.,  and  Scaleclde, 
manufactured  by  the  B.  G.  Pratt  Company,  New  York. 

Each  of  these  materials  with  the  exception  of  Scaleclde  was  given  a 
trial  at  three  different  proportions,  viz:  one  gallon  of  mixture  to  twenty 
of  water,  at  one  to  fifteen,  and  at  one  to  ten.  Scaleclde.  recommended 
by  the  manutacturers  to  be  used  at  a  strengtb  of  one  gallon  of  oil  to 
fifteen  of  water,  was  used  at  this  strength  and  also  at  two  greater 
strengths,  viz:  one' to  twelve  and  one  to  ten.  All  of  the  materials  were 
thus  tested  at  three  strengths  and  In  three  ways;  tall  treatment,  fall  and 
spring  treatment  combined  »wfi  spring  treatment  alone.  Two  exam- 
InatlODs  were  given  this  work,  the  first  on  May  Z9th  and  the  second 
on  July  30th. 

As  tbe  ■results  of  these  tests'  are  soon  to  be  published  in  bulletin 
form,  only  an  outline  of  them  Is  here  given. 

Particular  attention  is  called  to  tbe  fact  that  the  percentage  of  scale 
kDlad  was  in  every  case  much  higher  for  the  fall  sprayings  than  for 
those  applied  in  the  spring. 

TABOET  BRANO. 

Tbis  emulsion  shows  conflicting  results  that  can  not  be  accounted 
for.     At  a  strengtb  of  I  to  20,  the  fall  treatment,  applied  November 
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12tli,  save  excellent  resnlts.  The  double  treatment  at  the  aame  strength 
also  gave  excellent  results.  But  the  fall  epraflngs  at  Btrengthe  of  1 
to  15  and  1  to  10,  respectively,  yielded  decidedly  Interior  results  wbe.. 
comi>ared  to  the  1  to  20  plats.  Double  treatment!  at  1  to  16  and  1  to 
10  practically  destroyed  all  the  scale.  On  July  SOtb,  only  a  few  live 
scale  could  be  found  on  trees  sprayed  wltb  Target  Brand  at  tbese  two 
strengths.  There  can  be  no  doubt  that  this  compound  was  properly 
mixed  and  tbe  trees  tborougbly  sprayed.  Every  tree  was  completely 
covered,  care  being  taken  to  vet  the  smallest  twigs,  as  well  as  tbe  body 
and  Itmbs. 

The  spring  sprayings,  applied  February  20th,  yielded  poor  results 
at  all  proportions.  On  trees  that  were  badly  Infested  at  the  time  of 
Application,  the  summer  breeding  of  scale  waa  scarcely  checked  at  all. 
It  must  not  be  taken  that  this  material  was  not  at  all  beneficial.  Not 
Bufflclent  scale  was  killed,  however,  except  by  the  fall  spraying  at  1 
to  20,  the  double  treatment  at  the  same  stremth,  and  the  double  treat- 
ments at  1  to  IG  and  1  to  10,  to  keep  the  new  Infestation  from  reaching 
very  undesirable,  and  In  most  cases,  dangerous  proportions. 

SOLUBLE  PmOLKUM. 

The  fait  sprayings  of  this  oil  at  proportions  of  1  to  15  and  1  to  10, 
respectively,  gave  highly  efflclent  results.  The  fall  spraying  at  the 
weakest  proportions,  however,  via:  1  to  20,  was  not  effective.  On 
July  30th,  the  date  of  the  last  examination  of  plat,  an  abundance  of 
living  scale  was  found  on  the  leaves,  and  some  on  the  limbs  and  twigs. 
The  double  treatment  at  1  to  20  killed  practically  all  the  scale. 

With  this  material  there  was  a  suspicious  dying  out  of  trees  in  every 
plat  where  It  was  used.  It  can  not  be  stated  positively  that  the  oil 
was  wholly  responsible  for  the  death  of  the  trees,  as  many  of  then 
were  badly  Infested  and  In  a  weakened  condition.  But  the  evidence  Is 
to  the  effect  that  ft  was  partly,  at  least,  responsible.  Not  taking  Into 
account  this  feature,  the  reeulta  which  Soluble  Petroleum  gave  were  of 
the  highest  order. 

The  spring  sprayings  with  this  oil  were  more  effectual  than  with  any 
of  tbe  oils  used  In  the  spring  experiments.  Although  the  1  to  10  and 
1  to  IG  preparations  were  noticeably  more  effective  than  the  1  to  20. 
the  latter  shows  good  resnlts. 

KUKt-SOALX. 

Neither  the  fall  spraying  nor  the  double  sprang  with  Kil-O-Scale 
at  1  to  20  were  of  much  value.  At  1  to  16,  tbe  tall  spraying  also  failed 
to  stop  a  new  spread  of  scale  this  summer,  although  the  double  treat- 
ment at  this  strength  yielded  good  reauItB.     At  1  to  10,  the  tall  trsit- 
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niflnt  WBB  Ineffectual,  comparatively,  and  the  double  apraflng  at  tn* 
tanw  proportion  brought  about  nearly  perfect  results. 

Tba  eprine  troatment  with  Kll-O-Scale  abowB  hardly  any  appreciable 
lilwftblng  of  tlie  spread  of  scale.  At  the  greatest  strength,  1  to  10,  the 
iprlng  appllcatloD  gave  0017  fair  results,  and  at  the  two  weaker  dUu- 
Uoiis  the  results  were  almost  Taloeless. 


Scaledde  Is  better  known  to  the  orcbardlste  of  Georgia  than  any  of 
the  other  oils  under  discussion.  It  Is  probably  used  more  In  the  State 
In  spraying  against  San  Jose  scale  than  any  other  Insecticide.  At  alt 
proportions  In  whlcb  It  was  used  In  the  experiment,  It  gave  highly 
tiDdeDt  service.  The  double  sprayings  were  slightly  more  effective 
thu  the  single  spraylngB,  as  might  be  naturally  expected.  That  Is,  the 
difference  between  them  was  noticeable  when  the  examinations  wero- 
msde.  As  a  fall  treatment,  Scaleclde  Is  unquestionably  of  more  value 
tliao  a  spring  treatment.  The  latter  In  this  test,  was  decidedly  Inferior. 
At  1  to  IE,  the  spring  application  was  by  no  means  as  thorough  ss  was 
tipected.  The  spread  of  scale  has  been  retarded  Id  degree,  but  results 
In  the  aggr^ate  are  poor.  At  1  to  12,  the  percentage  of  scale  killed 
was  hl^er,  bnt  live  scale  can  easily  be  found  on  all  parts  of  trees. 
Tbe  plat  sprayed  at  1  to  10  Is  the  only  one  of  tbe  sprayings  with  Scale- 
dde that  shows  really  good  results.  Compared  to  Soluble  Petroleum. 
Scaleclde  worked  Inferior  results,  but  at  the  same  time  It  must  be  re- 
membered that  the  former  was  apparently  responsible  for  the  death  of 
a  number  of  trees. 

BCHRABS's  coMPotnn). 

This  compound  Is  used  considerably  In  Florida  against  tbe  White  Fly 
and  scale  insects  affecting  dtnis  trees.  At  1  to  20,  tbe  fall  treatment 
was  rather  ineffectual.  At  every  otber  strength  the  treatment  yielded 
remits  of  tbe  bighest  order.  Between  the  fall  treatment  at  1  to  10. 
and  the  doable  treatment  at  the  same  atrengtb,  this  material,  of  all 
otbers,  ahowed  no  difference.  The  mixture  was  subjected  to  an  extreme- 
tert.  as  nearly  all  the  trees  upon  whlcb  It  was  sprayed  were  heavily  in- 
fested with  live  scale. 

The  spring  applications  with  Scbnarr's  Compound  were  an  absolute 
failare,  tbere  being  no  apparent  difference  between  tbem  and  the  un- 
sprayed  check  trees.  This  fact  is  undoubtedly  due  to  a  partial  decompo- 
sition of  the  material  used.  The  material  used  in  tbe  spring  spraying 
was  taken  from  the  same  can  of  oil  used  in  the  fall  spraying.  During 
tbe  winter  the  oil  seemed  to  separate  so  that  only  about  two-thirds  of  It 
was  soluble  in  water  when  the  spring  application  was  applied.  The  con- 
sequent weakening  of  the  diluted  mixture  Is  responsible  for  the  failure- 
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ol  the  work.  From  tbe  above  atataments  It  will  be  Boen  that  tbe  tail 
treatments  are  more  to  be  depended  upon  tban  the  spring  trefttment. 
SolDble  Petroleum  la  tbe  only  material  that  approached  nearly  Identical 
results  between  fall  treatment  and  eprlng  treatment,  and  bere  the 
Blight  difference  wae  In  favor  of  the  former.  Irrespective  of  all  other 
conBlderatlona,  Soluble  Petroleum  gave  better  results  la  effectually  kil- 
ling scale  than  any  of  the  olid  ueed,  though  Scaleclde  as  a  fall  treat- 
ment was  almost  identical  But  between  Scalceclde  and  Soluble 
Petroleum  as  spring  treatments,  the  latter  was  tar  more  effective. 
Schnarr's  Compound  as  a  fall  spray  was  almost  commendable.  De- 
spite the  failure  of  this  compound  to  stay  perfectly  mixed,  the  results 
of  the  spring  spraying  can  not  be  properly  considered  as  worthless. 

Compared  to  lime  and  sulphur,  this  sketch  shows  that  It  could  not  be 
more  efficient  against  scale  than  some  of  the  oils  when  used  sufficiently 
strong  and  properly  and  thoroughly  sprayed.  Bnt  lime  and  sulphnr 
poBsessea  so  many  more  valuable  properties  besides  Its  InsectlcldKl 
value  that  It  seems  more  worthy  of  use  than  any  of  the  oils  thua  far 
manufactured.  Its  fungicidal  value,  its  health-giving  properties^  the 
certalnlty  of  Its  effectiveness,  still  leave  It  in  a  class  by  Itself. 

PBEPABED  UUE  StILPHDB  SOLUTIOR. 

This  material  was  furnished  by  the  Thomsen  Chemical  Company. 
Baltimore,  and  recommended  for  trial  at  a  proportion  of  one  to  tweive. 
This  Bpray  solution  came  too  late  to  be  Included  In  the  fall  spraying, 
but  It  was  tried  In  February,  190S,  and  gave  excellent  results  as  a 
spring  treatment.  This  material  is  a  clear  liquid  free  from  any  solid 
matter  and  Is  ready  for  immediate  use  after  diluting  with  uotd  vater. 
Spraying  with  this  diluted  mixture  can  be  carried  on  more  rapidly 
than  with  any  of  the  oils  because  of  Its  extreme  fluidity. 

Results  obtained  from  a  single  spraying  with  the  «>repared  Llmu 
Sulphur  solution  seemed  to  be  very  satisfactory.  When  last  exam- 
ination was  made  very  little  live  scale  was  found.  The  results  were 
Just  as  good  as  those  obtained  from  any  of  the  soluble  oils  and  the 
trees  seemed  to  be  much  cleaner  and  healthier  In  appearance  than 
those  sprayed  with  the  oils. 

OUBOUUO. 

The  experiments  which  were  begun  in  1907  for  the  control  of  peach 
curcullo  with  arsenical  poison  were  duplicated  this  year  at  Mayfiald. 
Arrangements  were  made  with  Messrs.  Berckmans  Bros,  for  carrying 
on  the  work  In  their  orchard  and  we  desire  to  thank  them  for  their 
assistance  In  otherwise  facilitating  the  work. 

The  original  plan  was  to  use  arsenate  of  lead  and  Pyrox  In  the 
experiments,  but  owing  to  the  failure  of  the  latter  to  arrive  In  time, 
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Dtsparene  vaa  eubetltuted.  DiBparena  la  simply  anotber  name  tor  a 
bnnd  of  arsenate  of  lead,  but  as  tbe  field  plats  had  been  laid  off  In 
KdranM  to  Include  Pyrox,  and  as  Dlsparane  was  available  wben  Prroz 
was  not,  It  waa  determined  to  make  tbe  aubBtltutlon. 

BotA  arsenate  of  lead  and  Dtsparene  were  used  at  tbe  rate  of  two 
pounds  to  flrtr  eallODB  ot  water.  To  tbls  mixture  milk  of  lime  maOu 
trom  tbree  pounds  of  good  stone  lime  was  added.  Tbe  first  spraying 
wu  made  immediately  after  tbe  petals  dropped,  tbe  second,  ten  days 
later,  and  tbe  third,  ten  days  later  than  the  second.  The  eprayings 
were  duplicated  on  Hlleys  and  Elbertas. 

Unfortunately,  we  are  unable  to  giTe  any  data  on  the  resnlts  of  these 
iprayingB  beyond  thefr  effect  on  the  foliage  of  the  trees  sprayed,  and 
the  coloring  of  tbe  fruit.  For  some  cause,  the  crop  of  curcullo  was 
Terr  light  this  year,  and  on  the  unsprayed  check  plat,  left  for  com- 
parison with  the  sprayed  plat,  an  extremely  small  percentage  of 
peaches  was  Infested.    This  of  course  made  comparison  Impossible. 

The  resnlta  of  apraylng  with  these  arsenlcals,  on  the  foliage  end 
coloring  of  tbe  fruit,  mention  of  which  was  made  in  our  report  of 
1901,  was  of  value  as  corroborating  the  data  given  in  that  report.  It 
DOW  seems  that  more  than  two  applications  of  either  of  these  poisons 
is  Injurious  to  foliage,  and  in  small  degree  to  the  fruit.  Two  appii- 
catlonB  defoliated  the  trees  to  some  extent,  but  not  aufBciently  to 
cause  sun  scald  on  the  fruit.  Some  defoliation  Is  really  advantageous 
la  parts  of  orchards  which  are  so  heavily  leafed,  either  from  the  na- 
ture of  the  soil  or  Improper  pruning,  as  to  deter  the  fruit  from  gaining 
the  maximum  degree  of  color. 

Whether  from  the  partial  defoliation  of  trees  or  a  chemical  action 
on  tbe  fruit  Itself,  or  both,  the  latter  gains  an  added  color  that  Is 
desirable. 

Below  is  given  a  table  of  percentages  for  the  Infested  and  non-In- 
fested peaches  of  the  1907  experiments.  These  figures  were  gained 
by  selecting  a  fixed  numt>er  of  trees  from  various  parts  ot  each  plat, 
and  opening  all  fruit  therefrom,  keeping  an  accurate  record  throughout 
tbe  entire  season  ot  every  peach,  whether  Infested  or  sound.  From 
these  flgures  It  can  easily  be  seen  that  arsenical  poisons  have  a  decided 
tendency  to  reduce  Infestation  from  curcullo. 

Plat  No.  1.  Arsenate  ot  Lead. 

(2-3-50.    Variety,  Elberta.) 

This  plat  was  sprayed  twice.  All  fallen  fruit  was  opened  as  It  was 
dnrlng  the  spring  and.  summer  and  the  numbers  ot  Infested  and  non- 
Infested  fruit  kept  At  tbe  ripening  period  all  trult  was  gathered  from 
the  trees,  opened,  and  the  record  completed. 

This  plat  showed  68%  sound  and  32%  infested. 
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Plat  No.  2.  Araenate  of  Lead. 

(2-3-60.    Variety,  Blberta.) 

Tbla  plat  sprayed  three  times.  Record  was  kept  as  above.  The  per- 
centage of  sound  peaches  was  70,  Infested  30. 

Plat  No.  3.  Arsenate  of  VwA. 

(2-3-50.    Variety,  Elberta.) 

This  plat  was  giTeo  fonr  sprayings.  The  record  waa  kept  In  the 
same  way  as  for  all  ptatB.  The  yield  by  actual  count  waa  75%  sound 
and  25%  Infested. 

The  check  plat  at  the  close  of  the  season  showed  a  yield  of  lift 
sound  peaches  and  71%  Infested.  When  compared  to  the  check,  plat  1 
shows  a  saving  of  41%  and  plat  3,  a  Baring  of  46%.  These  flgnres  show 
conclusively  that  arsenate  of  lead  greatly  reduced  the  number  of  wormy 
peaches. 

OODUNO  MOTH. 

The  codling  moth  is,  and  oontinuee  to  be.  the  moat  serious  pest  of 
apple  growers.  The  enormous  loss  of  111.400,000  is  attributed  to  thla 
insect  annnall;  tor  the  whole  of  the  United  States. 

Luckily,  the  larval  state  of  the  moth  presents  a  vulnerable  stage. 
When  taken  advantage  of,  the  orchardlst  can  almost  completely  elim- 
inate the  injury  from  this  pest  by  spraying  intelligently  at  the  partic- 
ular stage  In  the  moth's  life  cycle  before  the  eggs  have  hatched  and  the 
larvae  have  entered  the  fruit 

Life  history  work  and  experimental  spraying  with  arsenlcals,  looking 
to  the  best  control  of  the  moth  within  the  State,  were  begun  id  the 
BprlDg  of  1906  and  have  been  continued  yearly  ever  since.  A  repeti- 
tion of  the  work  has  been  necessary,  owing  to  a  complete  failure  of 
an  apple  crop  where  the  spraying  feature  of  the  work  was  located  the 
Qrst  two  years.  However,  the  life  history  of  the  moth  was  followed 
as  was  originally  planned,  enabling  a  mora  nearly  accurate  experi- 
mental spray  outline  to  be  formulated  and  tested  this  year. 

The  principal  aim  of  the  lite  history  work  was  to  determine  accu- 
rately the  number  and  the  time  ot  occurrence  of  each  brood  of  moths, 
and  sundry  points  of  interest  and  value  In  connection  therewith.  With- 
out a  thorough  knowledge  of  the  life  history  of  the  moth,  spraying 
to  control  the  moth  would  be  purely  guess  work,  a  procedure  too  often 
abaolutely  valueless. 

The  results  of  this  phase  ot  the  work  have  been  very  gratlfylns- 
Comprehensive  notes  covering  all  stages  of  the  moth's  development 
have  been  made,  and  It  Is  the  Intention  of  the  Department  ot  Entom- 
olgy  at  the  conclusion  of  this  work,  to  give  In  detail  In  bulletin 
form  the  results  obtained. 
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The  spraying  teatura  of  the  work  before  meatloned  briefly  cor^- 
^sted  of  a  spray  outline  tor  nine  plats,  each  to  be  sprayed  according 
to  a  different  plan  and  arranged  In  a  measure  to  show  the  direct  bene- 
fit from  any  one  application  or  a  combination  of  sprayings  as  high 
ss  four,  as  given  In  the  following  outline: 

Lime   6  lbs, 

Blnestone  3    " 

Dlsparene  2    " 

Water  50  gals. 

No.  of  sprayings  and  time  of  application  Is  Indicated  below: 

Plat  1.    let  Just  as  petals  fall.    2nd.  Just  before  calyxes  close.    Srd. 
Ten  days  after  2nd. 

Plat  2.    1st  Just  as  petals  fall.    2nd.  Just  before  calyxes  close. 

Plat  3.    let  Just  before  calyxes  close. 

Plat  4,    IsL  Just  as  calyxes  close.    2nd.  14  days  later. 

Plat  5.    iBt  Just  as  calyxes  close.    2nd.  When  2nd  brood  appears;  aa 
eggs  hatch. 

Plat  G.    1st     Just  as  calyxes  close.     2nd.  14   days  later;    when  2nd 
brood  appears;  as  eggs  batch. 

Plat  7.    IsL  Just  as   calyxes   close.    2nd.  14    days   later.    Srd.  When 
Sad  brood  appears;  as  eggs  hatch.     4th.  2  weeks  later. 

Plat  t.    ist  When  2nd  brood  appears;  as  eggs  hatch. 

Plat  9.    1st  When  2nd  brood  appears;  as  eggs  hatch.    2Dd.  2  weeks 
later. 

Chech  Plat.    Any  conrenlent  number  of  trees;  preferably  about  ten; 
depending  on  the  elsa. 

Arsenical  Bordeaux  was  used  on  all  the  plats.     (Ume,  C  lbs.;  CuSO,, 
3  Ibe.;  Dlsparene,  Z  lbs.;  H^,  EO  gallons.) 

Aa  yet  we  can  only  foracast  the  results  of  this  spraying  expertmeni. 
Indications  point  conclnsively,  however,  that  proper  spraying  in  th« 
4arly  spring  primarily  for  the  first  brood  is  all  Important. 

PB&B  BUOHT. 

The  work  on  pear  blight  this  year  has  been  continued  along  the  same 
lines  as  last  season.    That  Is.  pruning  out  the  disease  in  winter  and 
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spring.  While  we  have  not  yet  succeeded  In  extennlnatlng  the  HUght 
In  any  orchard,  we  hare  controlled  It  to  sucb  an  extent  that  It  did 
not  do  much  damage  this  season.  In  J,  B.  Wight's  orcbard  at  Cairo 
there  was  considerable  bUght  this  season,  but  the  pear  crop  was  the 
best  It  baa  ever  been. 

In  the  pear  orchard  at  Thomson  there  was  little  blight  this  last 
spring;  In  fact,  there  was  so  little,  we  vent  over  the  orchard  and  cut 
it  out  in  May.  On  August  5th,  this  orchard  was  examined  by  Mr.  A. 
C.  Lewis,  and  he  found  there  was  but  little  blight,  not  over  fifteen 
or  twenty  trees  out  of  a  hundred  being  affected.  The  blight  was  late 
in  appearing  in  this  orcbard  this  spring,  and  a  good  crop  of  pears  set  , 
and  are  still  on  the  treea.  We  intend  to  prune  this  orchard  again 
before  the  leaves  fall,  and  also  in  the  winter  and  spring,  and  In  tbls 
way  we  hope  to  exterminate  the  blight. 

BBOWH  EOT  EXPERIMENTS. 

A  continuation  of  the  series  of  experiments  against  this  destructive 
fungus  disease  were  conducted  this  year  at  Mayfleld  under  the  super- 
vision  of  Mr.  W.  W.  Chase.  Beetdes  Bordeaux  Mixture,  which  has 
heretofore  been  given  almost  exclusive  trial,  aeveral  new  compounds 
were  Included  In  the  tests.  The  principal  one  of  these  Is  a  sell-cooked 
mixture  of  lime  and  eulpbur.  This  mixture  has  been  very  tavorably 
reported  on  in  other  states  and  it  is  to  be  hoped  that  it  will  prove  a 
succesBtul  remedy  in  Georgia,  because  of  Its  comparative  non-lnjurloua 
effects  on  foliage.  Two  well  known  food  preservatives,  salicylate  of 
Boda  and  sodium  benzoate.  were  each  tested  In  compounds  with  salt, 
with  bluestone,  with  weak  Bordeaux  and  lime.  The  American  Horti- 
cultural Distributing  Co.,  of  Martlnsburg.  W.  Va.,  requested  a  trial  of 
a  new  fungicidal  oil  which  they  have  formulated,  and  this  waa  also  In- 
cluded in  the  tests. 

Beyond  what  was  learned  as  to  the  effect  on  each  of  these  sprays  on 
foliage,  the  work  yielded  no  results  of  value.  Although  the  section  of 
orchard  sprayed  was  selected  as  being  more  likely  than  any  other  to 
develop  the  rot,  none  showed  during  the  season  and  the  determinatloa 
of  the  value  of  the  various  sprays  as  fungicides  was  made  impossible. 

The  heavy  financial  losses  which  have  been  sustained  by  Qeorgla 
fruit  growers  from  brown  rot  fungus  and  the  lack  of  some  dependable 
remedy  therefor  demands  the  continuation  of  this  branch  of  experi- 
mental work.  Until  a  means  of  controlling  this  fungus  Is  devised, 
the  work  will  receive  yearly  attention. 

The  PKESIDKNT:  If  Mr.  Lewis  has  his  paper  ready,  I 
will  be  glad  if  he  will  read  it  now. 
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Effect  of  Spraying  With  Lime  -  Sulphur  Wash. 
Red'Headed  Fungus  as  Parasitic  on  San  Jose  Scale 

Br  He.  A.  C.  Lewis,  Asaletant  State  Bntomologiat,  Atlanta.  Ok. 
WheD  I  came  to  Qeorgla  In  1905,  there  wu  mucb  talk  about  tbe  taarm- 
'  fal  effect  of  the  Lime-Sulpbar  Wash  on  peacb  trees.  Some  thought 
that  gpraylDg  the  trees  one  year  would  not  harm  them,  but  it  It  was 
coaUutwd  for  three  or  tour  years  It  might  greatly  damage  the  trees. 
Others  were  Inclined  to  think  that  It  was  dangerous  to  use  even  one 
ieason.  The  following  cases  have  come  under  my  oheervatlon  wbera 
lber«  wai  some  Injury  done  by  spraying  with  lime  and  sulphur: 

On  John  T.  West's  orchard  at  Thomson,  in  the  Iprlng  of  1906.  thu 
twlgB  CD  some  ot  the  trees  were  killed  back  six  to  ten  Inches.  Most 
ot  the  killed  twlgn  were  on  the  Keunesaw  trees,  which  were  sprayea 
Id  November  and  again  in  February.  The  Injury  was  confined  to  the 
tips  of  the  tender  twigs,  in  no  caee  estendlng  back  more  than  twelve 
(nches.    No  other  damage  to  the  trees  was  noted. 

During  the  same  spring  I  observed  simlliar  Injury  to  the  twigs 
of  some  Elberta  trees  around  Ft.  Valley.  In  some  cases  the  limbs  were 
killed  back  two  and  three  feet.  This  Injury  was  noted  in  several  - 
orchards  around  Ft.  Valley.  This  injury  was  especially  severe  In  on» 
block  of  the  Hale  orchard.  In  a  letter  to  me.  Prof.  A.  L.  Qualntance 
expressed  bimselt  as  tollows,  in  regard  to  the  injury  at  Ft.  Valley: 
'The  block  of  trees  treated  bad  been  forced  Into  late  growth  In  the 
fall,  and  were  sprayed  In  the  late  fall  and  early  winter,  and  before  the 
wood  had  hardened  sufficiently.  In  general,  I  think  applications 
made  in  the  spring  shortly  before  the  buds  swell  is  safest,  and,  in 
toy  case,  the  Injury  from  the  Ilme-sulphur  wash  Is  not  likely  to  19 
tery  Important" 

The  most  severe  injury  from  Ilme-sulphur  that  I  have  seen  was  at 
Coleman,  Ga.,  in  1906-7,  and  1  think  that  tbla  injury  may  be  accounted 
tor  by  the  comUtlon  ot  the  trees  when  they  were  sprayed.  Col.  W. 
D.  Hammack  at  Coleman  bad  a  small  orchard  ot  peach  trees  which 
were  very  badly  Infested  with  the  San  Joee  scale.  Moat  ot  the  or- 
chard was  located  in  sandy  soil  where  the  nematodes  were  very  numer- 
ous, and  all  the  peach  trees  were  badly  infested  with  the  nematodes. 
The  orchard  had  been  sprayed  lightly  In  the  winter  ot  1904  and  1905; 
that  Is,  It  had  been  sprayed  twice,  but  not  very  thoroughly,  with  the 
lime^ulpbur  solution.  These  sprayings  had  reduced  the  scale  some, 
but  they  were  still  quite  numerous  In  the  fall  of  1900.  Hence,  this 
winter,  Mr.  Hammack  determlned'to  give  tbem  an  extra  good  spraying. 
The  winter  ot  1907  was  unusually  warm,  the  temperature  going  above 
80*  in  January.    This  forced  the  buds  to  swell  considerably  on  the  peach 
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trees.  In  March  atUr  this  warm  westher,  we  had  Bome  freezing 
weather.  This  alone  was  bard  on  the  trees.  I  sav  at  Coleman  some 
pomegranate  buebes  tbat  were  killed  by  tbla  freeztng  weatber. 

Mr.  Hammack  sprayed  bla  orchard  about  the  middle  ot  November 
and  again  about  the  last  ot  February.  He  also  latonned  me  that  the 
wash  was  put  on  very  hot  From  tbe  above  facts  it  appears  tbat 
the  warm  weatber  had  started  the  Bow  ot  sap,  and  the  buds  were 
swelling,  or  had  swollen  coneiderablv  before  tbe  soraylng  won  done 
In  February.  The  treee  were  weakened  by  tbe  nematode  worms. 
The  scale  bad  also  helped  some  In  reducing  tbe  vitality  of  the  tresb 
From  this  It  would  seem  that  the  spraying  bad  killed  the  trees  Just 
ae  If  It  bad  been  Applied  when  tbey  were  In  bloom,  on  account  ot  the 
weakened  condition  ot  the  tree  and  the  condition  of  the  sap. 

Tbe  trees  looked  very  much  like  winter  killed  trees,  but  there  waa 
this  difference:  Many  of  tbe  limbs  were  killed  back  only  to  the  large 
limbs  or  trunk,  whereas,  when  trees  are  kfUed  by  tbe  winter,  tbey 
are  killed,  as  a  rule,  down  to  the  ground. 

As  to  the  effect  on  tbe  trees  when  tbe  wash  Is  applied  consecntlvaly 
tor  a  number  ot  years,  we  will  first  cite  the  orchards  In  Georgia,  then 
some  ot  those  In  other  states  that  have  used  the  wash  tor  a  number 
of  Tsart. 

I  have  been  In  the  state  nearly  tonr  years,  and  know  ot  orchards 
that  have  been  sprayed  every  year  with  tbe  Ume-sulpbur  wash,  and 
they  are  In  much  better  condition  to-day  than  tbey  were  when  I  first 
saw  tbeiD.  Col.  Jno.  T.  West's  orchard  at  Thomson  Is  one  of  theae. 
He  has  used  the  lime  and  sulphur  for  the  paet  tour  years.  Tbe  Berck- 
mana  Bros,  at  Mayfleld  have  used  tbe  wash  for  three  years  with  vflry 
good  results.  And  others  In  the  stat«  have  used  the  lime  and  snlphnr 
wash  from  two  to  tour  years.  You  never  hear  of  any  one  giving  up  the 
lime  and  sulphur  because  It  Is  not  effective,  or  because  It  damages  the 
trees;  but  when  one  gives  It  up.  It  Is  because  It  Is  hard  to  put  on  the 
trees,  and  this  Is  a  poor  excuse. 

In  California  where  they  ba^e  been  using  the  lime  and  sulphur 
wash  for  many  years,  no  serious  harm  has  ever  been  done.  Prot. 
C.  W.  Woodworth.  of  Berkeley,  Cal.,  in  a  letter  to  me,  says;  "I  think 
you  can  safely  cite  tbe  larger  part  ot  the  peach  orchards  ot  Calltomla 
as  evidence  of  the  safety  of  the  continued  lime  and  sulphur  spraying, 
because  our  orchards  In  many  districts  are  annually  sprayed  for  San 
Jose  scale  and  the  life  of  the  trees  In  thie  state  Is  two  or  three  times 
aa  great  as  the  average  life  ot  peach  trees  In  Oeorgia." 

Prof.  A.  L.  Qualntance  Intorms  me  that  Prot.  M.  B.  Walt«  has  been 
using  tbe  Ilme-sulphur  wash  on  his  orchard  In  Maryland  since  1904 
with  good  results. 
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Pnt.  J.  L.  PhlllipB  In  Circular  No.  1,  New  Series,  of  the  Virginia 
Eiati  Crop  Peat  Commission,  mentions  an  experiment  In  which  vei? 
ilrogg  solutlone  of  lime  and  sulphur  were  used.  The  following  Is 
ftuihe  Bays  about  this  experiment: 
"Tile  llm&flulphur  wash  was  used  la  the  spring  of  1906,  In  the  Ex- 
iiertmental  Station  orchards,  to  teat  whether  or  not  even  very  strong 
mpwstfons  would  Injure  thrifty  apple,  peach,  cherry  and  plum  trees. 
1h  appll<»tiona  were  made  on  the  23rd  and  24th  of  February.  1906. 
Id  tlies«  tests  equal  quantities  of  sulphur  and  lime  were  uaed,  30,  IS, 
Bind  90  pounds,  roapectlvely,  to  100  gallouB  of  water.  In  other  testa, 
an  equal  quantity  of  salt  was  also  added  to  each  preparation. 

'The  application  was  made  to  the  branches  of  apple,  peach,  cherry 
ud  pinm  trees,  Instead  of  to  the  whole  tree.  When  examined  on  the 
!<th  of  April,  only  one  case  of  Injury  to  peach  was  obserred,  and  thl6 
was  where  the  strongest  preparation  (90-90-100)  was  used,  with  the 
ult  added.  There  waa  slight  Indication  of  Injury  to  apple  and  cherry 
l>r  the  preparation  In  which  60  and  90  pounds  ot  each  of  the  Ingredients 
were  used.  The  plum  was  elightly  Injured,  which  showed  in  delayed 
growth,  where  the  stronger  preparations  were  used.  All  trees,  however, 
were  In  normal  condition  by  June  9th. 

These  results  coupled  with  results  from  double  treatment,  men- 
tioned In  Tables  1  and  2.  where  no  Injurious  effects  were  observed.  Indi- 
cate that  one  need  not  fear  injuring  healthy  trees  by  spraying  them 
with  this  wash. 

"Dipping  nursery  trees  at  time  of  planting,  however,  appears  to  be 
a  little  more  likely  to  cause  Injury,  No  injury  has  been  noted  by  the 
writer  where  apple  was  dipped  in  the  regular  strength,  but  injury 
lias  been  observed  on  peach.  This  Is  doubtless  due  to  the  added  effect 
of  transplanting.  We  hope  to  publish  more  fully  on  this  work  at  a 
later  date." 


The  Red-Headed  fungus  (Sphaerostlltw  coccopfaUa)  Is  parasitic  on 
a  number  of  scale  Inaecta  in  Florida,  and  Is  thought  by  some  to  be  In- 
ttrumeiital  In  keeping  them  under  control,  to  a  large  extent.  In  that 
State.  It  Is  present  on  the  Oloomy  scale  (Aspldlotus  obscura)  In  many 
sections  of  Georgia,  but  only  In  a  few  Instances  have  we  found  it 
occnrrli^  on  San  Jose  scale. 

In  the  spring  of  1907  experiments  were  started  to  determine  whether 
or  not  tUa  fungus  could  be  made  of  economic  Importance  In  control- 
ling San  Joao  scale  in  Georgia.  The  fungus  was  introduced  In  several 
Paach  orchards  in  different  parts  of  the  state  where  San  Jose  scale 
was  present  In  great  abundance.  The  method  employed  In  introducing 
the  fungus  was  to  tie  pieces  of  oak  bark  covered  with  fungus  on  the 
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peach  treea.  Three  or  four  pieces  ef  bark  were  tied  on  the  llmtM 
of  tbe  trees  that  were  very  badly  infested.  The  results  so  lar  secured 
ma;  be  summarised  as  follows: 

On  May  19th,  1908.  Hr.  J.  F.  Bates'  orchard  at  Hlllen,  Oa.  was  ex- 
amined, where  the  fungus  waa  put  out  June  27th,  1907.  The  rungus 
had  nearly  covered  the  trees,  but  bad  not  spread  up  the  limbs  above  the 
sticks  that  were  tied  on.  Where  the  funiUB  Is  the  thickest.  It  has  killed 
many  of  the  scale  on  the  trees.  On  one  tree,  most  of  the  scale  was 
dead,  that  la,  there  waa  a  small  amount  of  crawling  scale.  At  Wayaea- 
boro,  Oa..  on  Hr.  E.  E.  Chance's  orchard,  practically  the  same  condi- 
tion was  found. 

June  2nd,  1908,  orchard  of  Mr.  Nlchotson,  at  RIcUand,  Oa.  waa 
examined,  where  the  fungus  waa  put  out  June  4th,  1907.  The  scale 
was  nearly  all  dead,  and  no  fungus  could  be  found.  We  can  not  aaj 
that  the  fungus  killed  the  scale.  This  Is  a  small  orchard  of  about 
one  hundred  trees.  The  fungus  was  tied  on  ten  or  fifteen  trees.  The 
scale  was  nearly  all  dead  on  all  the  trees.  When  the  orchard  waa 
treated,  the  scale  was  very  abundant,  and  It  seemed  that  many  of  tbe 
trees  would  die  by  another  season.  On  the  same  date,  several  other 
orchards  around  Richland  were  examined,  and  much  live  and  crawling 
scale  was  found.  This  would  seem  to  Indicate  that  the  fungus,  or 
some  agency  which  was  not  present  in  other  orchards,  killed  out  tbe 
scale  In  Mr.  Nicholson's  orchard. 

During  the  past  year  we  have  had  several  cases  called  to  our  attentliMi 
where  the  Gloomy  scale  was  damaging  the  oak  and  maple  trees.  In 
many  of  these  Instances  the  Red.  Headed  fungus  was  present. 
In  some  cases,  the  fungus  seemed  to  be  getting  the  best  of  the  scale, 
white  in  other  cases  the  fungus  seemed  to  be  doing  very  little  good. 
On  Chas.  Deckner's  place  near  Atlanta  a  number  of  trees  were  noen 
where  the  Gloomy  scale  had  been  almost  completely  exterminated  bT 
the  Red  Headed  fungus.  This  fungus  seems  to  be  well  distributed 
over  the  state,  hence.  It  wtll  be  easily  obtained  If  anyone  wlehea  to 
Introduce  It  Into  hts  orchard. 

This  spring  we  decided  to  try  spraying  the  tnngua  on  the  trees. 
and  the  following  method  was  used:  The  oak  sticks  covered  with  the 
fungus  were  soaked  from  one  to  two  hours  In  a  small  amount  of  water, 
then  the  fungus  was  scraped  off  and  stirred  briskly  so  as  to  break 
up  the  fungus  and  liberate  the  spores.  This  waa  then  mixed  with  water 
and  one  package  of  commercial  gelatine  dissolved  in  each  gallon  of  thu 
mixture.    Some  trees  were  also  sprayed  without  the  gelatine. 

August  4th,  190S,  the  trees  In  orchard  of  Mr.  W.  E.  Jones  at  Waynes- 
boro were  examined,  where  the  fungus  was  sprayed  on  May  20th,  190S. 
Fungus  was  present  on  some  of  tbe  trees  in  small  quantities;    the 
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pink  iMut  of  Uie  funcoa  wu  Jut  appearlnc  In  &  tew  pluws.  On  tli* 
traw  «b«r«  the  fungua  was  placed  b;  tyins  on  the  pieces  ol  bark, 
the  Innsua  ma  not  showing  up  veir  much  more  than  on  the  sprayed 
trees.  01  course,  It  must  be  kept  tn  mind  that  the  tungua  Is  present  on 
tbe  ecale  tor  some  time  before  It  can  be  seen  with  the  unaided  eye. 
It  seemed  to  have  killed  only  a  very  tew  scale. 

On  the  aame  day,  trees  In  Mr.  B.  B.  Chance's  orchard  were  ex* 
amined,  where  the  fungus  was  put  out  June  3eth,  1M7.  The  funfu 
was  well  distributed  over  moat  of  the  trees.  It  was  present  on  this 
season's  wood,  but  live  scale  was  also  present  on  the  same  twig. 

For  comparison,  a  twig  of  this  season's  srowth  was  taken  from  a  tree 
where  there  was  no  tungue  and  the  scale  counted,  with  the  foUowlnc 
remits:  Out  of  one  hundred  scale  on  twig  where  no  fungus  was  pres- 
ent, twenty  were  allre;  on  twig  where  fungus  was  present,  three  were 
alive  out  of  one  hundred,  but  live  crawling  scale  waa  found  to  be  Just 
abeat  as  abundant  on  trees  where  the  fungus  was  present  as  on  the 
other  treee.  From  the  count  abore,  ft  will  also  be  seen  that  the  mor- 
tality of  the  scale  Is  rery  great.  In  this  case  80%  of  them  dying  without 
viy  apparent  cause. 

Fiom  the  experiments  so  tar,  it  appears  that  the  Red  Headed  fungus 
does  not  increase  fast  enough  In  Georgia  to  do  very  much  good,  but 
tbe  experiments  will  be  continued  nntll  we  determine  II  the  fungus 
G&n  be  made  to  become  Of  eccmomlo  Importance  in  oonttoUlnc  San  Jose 


Hr.  EAULE :  Some  eight  or  ten  years  ago,  in  Alabama,  I 
tried  similar  experiments  with  this  fungus,  and  with  similar 
wenlta.  I  think  prohably  it  will  not  grow  fast  enough  to  be 
of  an;  material  assistance. 

Ur.  LEWIS :  On  tbe  oak  tree  you  can  see  the  fungus  very 
plainly.    It  comes  out  very  thick  on  the  scale. 

Ur.  Kitchen:  I  heard  of  this  experiment  being  tried  in 
Florida.  Qriffiing  Brothers  introduced  the  fungus  in  their 
orchard  and  claim  they  practically  exterminated  the  scale.  I 
vent  into  the  woods  to  see  what  it  was,  and  we  found  it  in  great 
qmiitities.  Iliey  took  the  bark  off  in  narrow  strips  and  tied 
it  on  the  trees.  They  claim  in  Florida  that  it  practically  ex- 
tenninated  the  n*K 
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The  PRE8IDEKT :  We  have  a  paper  on  the  program  on  the 
Botundifolia  Grape,  by  Prof.  C.  C.  Newman.  Prof,  Newman 
ifi  not  here,  hut  bis  father  has  kindly  consented  to  take  his  place. 
He  is  eminent  in  horticulture  and  I  know  you  will  be  interested 
in  what  he  has  to  say. 


Rotundifolia  Grape 

Mb.  J.  S.  Newman. 
Mr.  Chairman,  Ladies  and  Gentlemen; 

I  Bupposa  It  la  proper  for  me  to  make  ameDds  Bomewhat  for  the 
BhortcomlngB  of  my  son,  but  I  am  satlsfled  tbere  must  be  some  good 
reason  for  bis  not  being  here.  He  could  glre  you  a  much  better  talk 
on  this  subject  tban  I  can' 

We  do  not  apprecate  tbls  famllj'  of  grapes  eaougn  in  tbe  Soutb. 
Tbe  Soutt  is  the  only  place  where  they  grow.  Tbe  Rotundifolia  family 
— the  round-leaf  family — is  represented  In  our  forests  by  tbe  Musca- 
dine. People  have  become  accustomed  to  calling  them  the  Scupper- 
nong  grape.  That  is  wrong.  Tbe  Scuppernong  is  a  seedling  from  thv 
black  grape.  We  have  the  advantage  in  this  family  of  grapes  for  ex- 
tending ths  season  right  on  to  November. 

I  will  speak  of  the  propagation  of  tbe  grape,  Its  training,  the  peculiar- 
ities of  some  varieties  and  thstr  value.  In  the  dret  place,  this  grape  has 
no  enemies  so  far  as  I  know,  and  I  have  been  growing  them  for  forty 
years.  The  worst  enemy  It  has  Is  Its  own  tendrils,  which  frequently  cut 
the  vine  in  two,  so  firmly  do  they  grasp  it.  A  mistake  that  tias  been 
made  ever  since  it  has  been  cultivated,  is  tbe  manner  of  training  It  Tbe 
ImpresBlon  has  got  about  from  nurserymen  and  others  ttiat  you  can  not 
prune  it.  It  must  not  be  pruned,  and  that  they  can  not  be  grown  from 
cuttings.  Both  of  those  ideas  are  erroneous.  They  can  be  grown  read- 
ily from  cuttings  at  tbe  proper  season,  and  can  be  pruned  to  any 
extent  at  the  proper  season,  but  if  you  prune  them  at  the  wrong  sea- 
eon  you  will  kill  them.  My  son  cut  some  small  vines,  and  it  was 
positively  aatonlshlns  to  see  the  quantity  of  sap  that  ran  from  those 
vines.  In  1S92  I  cut  one  of  the  vines  in  cutting  out  a  road,  and  It 
absolutely  made  a  mud-hole  there  about  two  feet  deep  with  the  wheels 
cutting  into  tbe  dirt.  We  can  not  prune  them  except  for  a  short  period 
In  the  fall.  At  that  time  It  is  perfectly  safe.  Just  after  the  leaves 
fall,  you  can  prune  It  with  Impunity,  but  before  the  leaves  fall  it  is 
dangerous.  Other  people  have  said  that  you  must  wait  and  prune  them 
In  cold  weather.     Two  parties  came  to  me  and  said  they  didn't  know 
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whether  I  knew  wliat  t  was  talking  about  as  against  the  vlewB  of 
eTerybody  else,  and  they  concluded  they  would  try  the  other  plan, 
and  they  killed  all  they  pruned  otherwise  than  as  I  suggested. 

I  have  had  these  grapes  on  arbors,  and  since  1884  I  have  trained  them 
OD  trellises,  and  there  is  no  comparison  at  all.  You  get  up  on  an 
arbor  to  gather  them,  and  in  all  probability  you  will  fall  through  tb« 
rotten  rails  that  support  them.  But  you  train  them  on  a  three-wire 
trellis,  two  feet  apart,  and  tbey  will  bear  to  an  extent  that  I  haye  seen 
them  when  It  looked  I4ke  If  you  started  at  the  bottom  witb  a  balt- 
busbel  measure  it  would  have  been  full  by  the  time  you  got  to  the  top  ot 
the  Tine.  An  arbor  is  a  temporary  afFair.  it  you  get  good  locust  posts 
and  good  wire  and  put  up  a  trellis,  It  will  last  a  man's  lifetime,  and 
you  have  no  further  trouble  except  to  prune  them  In  the  fall. 

1  moved  to  Walhalla  three  years  ago  this  fall,  f  found  one  there  that 
seemed  to  be  about  three  years  old.  That  Is  running  now  for  nearly 
100  feet  on  a  trellis  and  bearing  a  full  crop  of  grapes.  1  never  would 
bave  gotten  a  peck  of  grapee  it  I  had  done  the  opposite.  In  traveling 
over  South  Carolina,  I  suppose  I  have  spoiled  a  thousand  arbors  by 
explaining  that  method  of  treating  them.  After  pruning  them,  put 
those  vines  on  one  of  those  wires  and  it  looks  like  ft  Just  walks  ahead, 
and  in  a  little  while  you  have  a  mass  ot  vines.  We  never  get  full 
buDchea  of  grapes  If  we  don't  prune;  you  get  etraggllng  Ijunches,  and 
not  much  of  those.  You  prune  those  as  you  do  the  others.  You  cut 
them  buck  and  that  concentratee  the  force  ot  the  vine  in  the  bunches 
tliat  are  left,  and  you  get  better  and  larger  grapes.  Don't  cut  back 
the  green  vines  as  they  run  on  the  trellis. 

The  Brst  experience  I  had  with  that  method  ot  pruning  was  at 
Auburn,  Ala.  In  18S4.  I  planted  eight  varieties  on  a  trellis,  and  they 
grew  and  bore  to  such  an  extent  that  people  passing  would  gaze  at  them 
In  wonder  and  amazement.  A  mistake  generally  made  ie  planting 
them  too  close  together,  and  not  giving  them  sufficient  room.  You 
can  cut  them  back  if  necessary,  but  I  don't  like  that;  1  had  rather  have 
long  vines. 

As  to  the  propagaUon  of  the  vines,  you  can  propagate  them  by  Just 
putting  down  the  cane  and  throwing  dirt  on  It  at  alternate  Joints, 
leaving  the  next  Joint  uncovered,  and  you  can  make  as  many  rooted 
plants  'as  you  cover  the  Joints.  But  every  layer  you  put  down  is  a 
menace  to  the  health  and  vigor  of  the  whole  vine. 

There  are  two  vines  at  Clemson  College  that  were  propagated  by 
two  of  my  graduates  at  Auburn.  One  of  those  men  Is  now  in  the 
Agrlcultnral  College  ot  Miselssippi,  and  the  other  Is  In  the  Agricul- 
tural College  of  North  Carolina.  1  am  proud  of  the  boys  I  have  turned 
ont  In  agriculture.    I  was  a  pioneer  in  that  line.     You  can  find  men 
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now,  presldeata  of  colleges,  who  will  tell  70U  that  tbera  1b  nothing 
to  be  ^nght  m  agrlcultare.  A  man  wrote  that  to  me  once,  and  I 
wrote  him  back  that  a  proteasor  o(  chemletrr,  who  did  not  know  the 
Greek  alphabet,  would  naturally  aay  that  there  was  nothing  to  be 
learned  In  Greek,  and  vice  T«raa. 

Cuttinse  are  Just  as  good  as  lasers,  and  yon  don't  interfere  with 
the  whole  vine  in  the  cnltlratlon.  One  trouble  with  on  arbor  Is  that 
you  can  not  cultivate  It.  With  a  trelUi,  you  can  cultivate  It  Just  aa 
you  can  a  row  of  com.  * 

The  needs  and  grass  should  be  kept  down  so  as  to  give  the  roots 
full  opportunity. 

Now,  89  to  the  varieties  of  this  fantlly,  I  had  eight  varieties  growing 
together  In  Alabama,  and  while  they  were  all  good  In  productlveneas 
I  think  the  most  productive  Is  the  Flowers.  Then  there  Is  the  Thomas; 
that  Is  the  earliest  of  the  family.  The  James  is  a  flne  black  grape. 
Also,  the  Memory.  This  makes  large  bunches  of  very  large  grapes,  and 
It  adheres  to  the  bunch  better  than  any  of  our  ordiunry  grapo.  Tou 
can  ship  them  better  than  moat  grapes.  Its  Qavor  Is  far  superior  to 
that  of  the  Scuppemong,  and  there  is  no  trouble  about  the  berries 
falling  off  as  there  Is  with  the  Scuppemeng.  The  James  has  the 
flame  trouble  about  dropping,  but  It  is  a  very  fine  grape.  There  is 
another  which  produces  a  very  large  berry,  which  originated  in  the 
town  of  Opeltka,  Ala.  I  named  tt  the  Jeter  grape,  because  I  got  It 
from  Mr.  Jeter.  The  Ulsh  Is  exceedingly  sweet  Most  of  you  people 
think  the  Ives  Is  not  fit  for  anything  because  it  Is  u>o  sour.  If  yon 
will  let  it  get  ripe,  tt  Is  one  of  the  sweetest  grapes  I  ever  tasted.  After 
the  MiBh  comes  the  two  varieties  of  Flowers,  which  carry  yon  about  to 
November.  1  have  had  two  classes  out  pmnlog  grapes  In 
November,  and  they  used  to  get  plenty  of  grapes,  even  after  all  the 
leaves  were  gone.  You  must  prune  them  Just  after  the  falling  of  the 
leaves.    You  can  make  cuttings  with  Impunity  then,  and  with  success. 

I  have  often  told  people  that  we  live  Id  the  best  part  of  the  world. 
We  can  have  everything  we  need  In  the  way  of  frntt  and  vegetables 
every  day  In  the  year,  if  we  only  do  our  duty.  The  Lord  has  done  His 
part  In  giving  us  the  country,  and  the  soil  and  the  varieties,  and  all 
we  have  to  do  Is  to  do  our  duty.  You  can  have  vegetahlea  fresh  in 
your  garden  here  every  day,  and  we  can  have  fruit  every  day  In  the 
year.  I  lived  in  Hancock  County,  Oeorgla,  for  several  years,  and  wu 
never  had  a  day  that  we  were  without  fruit.  We  had  apples  that  lasted 
until  strawberry  time.  With  this  rotundlfolla  family,  we  can  continna 
with  a  succession  of  grapes  and  carry  them  on  until  frost. 

I  greatly  enjoyed  the  paper  hy  Mrs.  Erwin  to-day,  because  she  spoke 
on  a  subject  that  Is  dear  to  my  heart.    I  have  been  trying  to  get  the 
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cooDtry  peqple  to  take  car*  of  th«lr  taomes  and  make  tbem  attractive, 
and  she  preaented  that  subject  In  a  most  dellgbtful  manner. 

Col,  FOKT:  I  was  very  much  interested  in  what  Prof. 
Newman  has  said  in  such  a  practical  way.  I  was  raised  iii 
MilledgeviUe,  Ga.  We  had  on  our  place  a  very  large  acupper- 
Qong  vine;  possibly  it  covered  the  tenth  of  an  acre.  There  is 
a  l^^end  about  ithe  scuppemong  about  which  I  would  like  to 
ask  Prof.  Newman,  lliere  is  said  to  be  one  of  the  largest 
scuppemong  vines  in  the  world  in  Albemarle  Island,  in  North 
Carolina,  and  the  people  there  say  Sir  Walter  Raleigh  planted 
it     Do  we  trace  all  our  scuppemong  vines  to  that  vine  ? 

Prof.  NEWMAN:  I  have  never  seen  that  vine,  but  in 
1858  a  minister  who  had  been  there  and  seen  it  told  me  it 
covered  nearly  two  acres,  and  that  they  had  made  nearly  3,000 
gallons  of  wine  from  that  one  vine. 

MSMBEH:  How  far  would  you  put  your  first  wire  from  the 
ground? 

Prof.  NEWMAN:  Three  feet. 

MEMBER:   And  then  every  two  feet  above t 

Prof.  NEWMAN:  Yes  sir,  and  then  you  can  gather  them 
wifliout  any  trouble.  You  cannot  gather  them  satisfactorily 
from  an  arbor. 

MEMBER:     About  how  far  apart  would  you  plant  them? 

Prof.  NEWMAN :  It  depends  wi  the  amount  of  ground 
you  have.     I  generally  give  them  about  60  feet 

MEMBER:  Would  you  put  them  first  on  a  post  and  wires? 

Prof.  NEWMAN:  The  first  year  I  generally  put  up  a 
■take  and  then  I  use  the  locust  post.  It  does  not  matter 
whether  the  post  is  ri^t  hj  the  vine  or  not  I  prefer  not  to 
have  it  ri^t  \yy  the  vine,  because  it  makes  it  more  difficult  tt> 
ealtivate  it  Put  the  ptrata  about  half  way  between,  so  that 
you  can  cultiTato  under  the  vine.     I  use  barbed  wire,  and  I 
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bare  a  reason  for  it.  In  the  winter  when  we  prune  our  grapes 
we  have-to  tie  t>n  the  wire  those  that  we  expect  to  bear  the  next 
year.  In  stretching  that  out  it  baa  a  disposition  to  recoil,  and 
the  winds  will  blow  it  off  sometimes.  It  cannot  do  that  on  a 
barbed  wire.  The  barbed  wire  is  jnst  as  cheap  as  any  strong 
wire,  and  it  has  that  advantage. 

Col.  WADE:  I  would  like  to  distinguish  as  to  which  of 
these  are  scuppemongs  and  which  are  the  other  ones. 

Prof.  NEWMAN:  The  black  ones  belong  to  the  ro- 
taiindifolia  family,  but  they  are  not  scuppemongs.  The  scup- 
pemong  is  the  white  one  which  is  a  seedling  from  the  black 
ones. 

Col.  WADE:  Do  any  others  of  this  family  fruit  the  way 
the  scuppemong  does? 

Prof.  NEWMAN:  Yes,  the  Flowers  will.  You  cannot 
ship  scuppemongs  without  picking  the  berries  off.  The  James 
will  drop  off  like  the  scuppemong,  but  it  is  a  very  fine  grape. 
I  don't  think  the  Thomas  falls  off.  Let  me  give  you  one  pre- 
caution, right  here:  Do  not  have  any  large  trees  near  your 
trellis.  The  raundifolia  family  is  a  child  of  the  South,  and 
it  needs  lots  of  sunshine.  So,  in  planting  your  vines,  and  trel- 
lising  them,  do  not  have  any  large  trees  near  to  give  shade. 


Intensive  Strawbeny  Culture 

By  P.  H.  Browpt,  Augusta,  Oa. 

While  the  strawberry  la  a  plant  that  yitil  grow  in  many  varieties 
of  Boll  and  climate,  It  will  do  Its  best  only  wben  all  tbe  conditions 
necessary  for  tbe  development  of  botti  plant  and  fruit  are  compiled 
with. 

Plrat,  location.  For  early  bearing,  select  a  southern  exposure  In 
order  to  get  the  full  benefit  of  the  sun.  For  late  bearing,  select  more 
of  a  northern  expoeure.  There  are  two  conditions  that  a  strawberry 
can  not  stand,  viz:  Waxtilnt;  anny  of  the  soil,  and  soil  so  flat  that 
water  will  stand  on  it.     The  firat  condition  can  be  rectified  by  terrac- 
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lug  and  ruDnlBK  the  rows  on  a  level,  wblle  the  second  condition 
can  be  obviated  by  proper  drainage,  or  when  tbla  can  not'  be  done,  the 
land  can  be  thrown  up  into  high  beda  five  or  six  feet  wide  and  the 
berry  rows  set  upon  them.  Avoid  iand  Infested  with  nut  graea,  Ber- 
muda grajw  or  Johnson  grass.  To  be  all  the  time  flghtlng  aucb  grass 
adds  flftr  per  cent  to  the  cost  of  cultivation. 

Preparation  of  the  Soil.  All  my  remarks  and  observations  concern- 
log  strawberry  culture  are  Intended  lor  the  latitude  of  Augusta,  Ga., 
hence,  due  allowances  must  be  made  for  distances  north  and  south. 
My  plan  Is  to  sow  the  land  In  peas  and  cut  off  for  hay;  then,  as  soon  as 
the  hay  la  off,  broadcast  with  from  30  to  40  loads  of  manure  per  acre, 
as  much  as  an  able-bodied  horse  can  pull.  *For  this  purpose,  I  prefer 
the  manure  fresh  from  the  stable,  even  If  coarse.  Turn  all  under 
with  a  turn  plow,  eight  to  ten  Inches  deep;  level  the  ground  with  a 
amoothlng  harrow,  but  avoid  harrowing  out  the  straney  manure 
and  vegetable  matter  that  would  rot,  except  noxious  grass  that  would  be 
liable  to  propagate  Itself.  With  a  long,  three-lncb  bull-tongue  1  cross  the 
Sm  plowing  and  then  crosa  tbls.  Time  spent  In  the  thorough  prepara- 
tion of  the  land  le  well  spent  and  pays  a  big  Interest  In  the  production 
of  fruit.  I  endeavor  to  do  all  this  work  In  October,  and  never  think  of 
.  tettlug  out  any  plants  before  the  middle  or  last  of  November,  when  we 
nanally  have  plenty  of  rain.  The  strawberry  will  not  do  well  on  llgbt, 
Mndy  soil,  deficient  In  bumus  or  vegetable  matter.  It  Is  well  to  re- 
member tbls.  and  also  to  remember  that  no  commercial  fertilizer 
can  take  the  place  of  humus  In  such  soils.  In  addition  to  the  manure. 
I  top-dress,  broadcast  per  acre  with  600  pounds  of  16  per  cent  acid 
phoephate  and  100  pounds  of  muriate  of  potaeh.  I  lay  oft  my  rows 
three  feet  apart  with  an  eight-Inch  shovel,  and  In  tbls  row  I  drill 
fine,  well-rotted  manure.  Right  here  are  a  few  conditions  to  be  ob- 
served: This  manure  must  be  non-beating,  preferably  hog  or  cow- 
manure.  Wben  this  can  not  be  bad  I  often  use  a  compost  of  cottonseed 
and  leaf  mould.  Before  applying  to  the  soli  It  must  be  thoroughly 
cat  njf  and  mixed  wltb  hoe  and  shovel.  Run  a  small  bull-tongue  In  the 
furrow  to  mix  the  manure  wltb  the  soil.  List  on  this  with  a  small 
twist  sfaovel  and  tbe  ground  Is  ready  for  the  plants. 

Planting.  The  plants  should  be  well  grown  with  mature  rootn. 
Plants  with  succulent  roots  not  fully  grown  are  dear  at  any  price. 
Tou  can  purchase  better  plants  In  November  from  Southern  nursery- 
men than  you  can  In  September,  because  better  grown.  1  practice 
both  bill  and  hedge  row  culture.  For  hill  culture  I  set  them  sixteen 
inches  apart  In  tbe  row.  This  system  does  not  produce  as  many  berries 
to  the  acre  as  the  hedge  row,  but  the  berries  are  larger  and  pickers. 
would  rather  pick  large  berries  than  small  ones,  besides  large  fruit 
osnally  commands  better  prices  than  small.    For  the  hedge  row  system 
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of  culture,  tbe  pluite  can  be  Bet  from  24  to  36  IncheB  apart  in  ttaa 
row.  Wben  runners  are  thrown  out.  Bet  a  runner  from  each  plant, 
one  on  each  aide,  one-third  the  dlatance  between  the  parant  plants. 
For  Instance,  If  24  Inches  1b  the  distance  between  the  plants,  bj 
setting  a  runner  one-third  this  ^stance  will  make  a  row  w4th  plants 
eight  Inches  apart  If  36  Inches,  the  plants  will  set  12  Inches  apart 
Id  row. 

In  the  matted  row  culture,  the  plants  stand  from  3  to  6  Inches 
apart  In  a  bed  from  one  foot  to  three  feet  wide.  This  sratem  Is  In 
Tosue  In  the  North  and  West,  but  not  bo  well  suited  to  our  climate. 

In  setting  the  plants,  I  (refer  the  hand  to  make  the  hole  and  set 
the  plant  with  roots  spread  out,  using  care  not  to  cover  the  heart  wltb 
dirt  Press  the  dirt  flrml;  around  the  plant.  Plants  can  also  be 
set  with  a  dibble,  or  with  a  spade.  A  tew  dajrs  or  a  week  after 
setting,  the  ground  should  be  stirred  with  a  small  cultivator  or  harrow, 
taking  care  that  no  dirt  be  thrown  on  the  plants.  After  the  olants 
get  some  size,  a  small  victor  sweep  that  runs  perfectly  Ost  can  be  used. 
During  the  period  of  fruiting.  In  order  to  avoid  throwing  dirt  on  the 
fmlt,  I  run  a  single  furrow  through  the  middle  of  the  rows  with  a 
very  narrow  bull-tongue,  which  loosens  the  ground  Impacted  bard  by 
tlie  feet  of  the  pickers  and  holds  much  of  the  rainfall  that  without 
this  furrow  would  run  off.  The  agricultural  axiom,  "Keep  the  grass 
out  and  don't  let  a  crust  form  on  the  ground,"  should  be  Impressed 
upon  every  strawberry  grower. 

Varieties.  I  am  often  asked  what  variety  I  would  recommend  to 
plant  This  Is  a  question  hard  to  answer.  A  variety  that  might  do 
well  In  one  locality  might  prove  a  poor  bearer  In  another  place,  Uan> 
varieties  that  are  good  shippers  are  poor  for  the  table,  and  vice  versa. 
Prolificacy  In  a  variety  Is  not  always  the  best  recommendation.  A 
variety  that  sets  moro  fruit  than  It  Is  able  to  mature  is  not  as  good 
as  a  variety  that  sets  less  but  brings  all  to  perfection.  A  persoi^  who 
wants  to  go  Into  strawberry  culture  had  better  first  commence  with 
a  testing  patch  consisting,  say,  of  six  or  eight  varieties,  embracing 
a  dozen  or  two  plants  of  each  kind.  From  the  behavior  of  these  dnr^ 
Ing  a  season  or  two  a  fairly  good  selection  can  be  made.  Bat 
don't  tie  wholly  to  one  variety;  some  seasons  a  variety  may  fail, 
while  another  does  Its  best  Some  varieties  are  pistillate,  that  Is, 
the  bloom  Is  Imperfect  and  most  have  a  stamlnate  variety  to  fer- 
tilize It.  Keep  all  runners  cut  oft  for  best  results.  Toong  plants  should 
never  be  allowed  to  bear  much  fruit  All  fruit  buds  and  blooms 
on  young  plants  Just  set  should  be  palled  off,  otherwise  the  stmtgtta 
and  vitality  of  tbe  plant  will  be  weakened  and  not  In  condition  to 
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bMT  mucb  fralt  tbe  coming  year.  In  our  latitude.  planlioK  can  be 
done  kt  any  time  during  the  winter,  except  when  the  ground  Is 
frowL 

The  PRESIDENT:  The  next  buainesa  in  order  is  the  report 
of  the  Treasurer. 

Statement  ot  L.  A.  Berckmana.  Treaeurer,  Georgia  State  Hortlcul' 
tnral  Society,  from  Aug.  let,  1907  to  July  31st.  190S. 

RCCEIFTS. 

To  balance  brouglit  over  1161.14 

"   Interest  on  deposit  in  Augusta  Savings  Bank   4.87 

"  annual  dues  from  members    lOG.OO 

IZG1.5I 

EIZPENniTUBEB. 

Aug.  1/OT  Badges  and  hire  of  typewriter  G.OO 

~    12/07  B.  W.  Barrow  tor  reporting  meeting  at  Augusta 25.00 

"    14/07  Woire  ft  Lombard  for  printing  3.00 

Sep.  12/07  Postage  and  ezpreaaage  paid  by  J.  B.  Wright.  Secty. .       3.00 

Not.  4/07  Expreesage  on  package  to  J.  B.  Wright 48 

Jan.  4/OS  Expreesage  on  package  to  J.  B.  Wrl^bt eS 

Moh.  19/08  Augnta  Chronicle      30.55 

Jul.  31/08  Postage  tor  1  yr.  paid  by  Treasurer   8.8S 

S  76.4» 
Balance  on  hand  July  31st,  190S  1S5.0S 

t2G1.51 

Cornelia,  Ga.,  Aug.  12th.  ISOS. 

We  hare  examined  tbe  above  account'  accompanied  by  a  cash  book 

and  voucbers  and  find  the  papers  are  caretuUy  kept,  ehowing  a  balance 

In  Che  Treasury  ot  1186.02.  as  above  set  forth. 

For   tbe   care  and    accuracy    with    which   the   Treasurer   has   kept 
his  accounts  your  committee  wish  to  add  tbelr  commendation. 
Neil  McIskks, 
Jno.  p.  Fort. 
Committee. 

Upon  motion,  the  report  of  the  Committee  on  Auditing 
Treasurer's  Keport  waa  adopted. 

The  PRESIDENT:  We  will  now  have  the  report  of  the 
Conunittee  on  Examination  of  Fruits. 
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Report  of  Committee  on  Examination  of  Fruits 

Mr.  PresideiK: 

Your  committee  on  tbe  ExamlnaUoo  of  Fnilta  on  Exhibition  begb 
leave  to  make  the  following  report: 

Tbe  trult  was  examined  and  In  tbe  majority  of  cases  found  to  be 
well  grown,  free  from  injury  of  fungi  and  Insects,  with  the  exception 
of  a  few  specimens  In  one  of  the  exhibits  which  had  San  Jose  scale. 
There  were  G2  varieties  of  apples,  eleven  varieties  of  peaches,  one  of 
Japanese  persimmons,  one  of  quince,  one  Of  walnut,  one  of  pecan  and 
one  of  pear,  on  exhibition.  Several  of  the  apples  were  unknown  and 
were  too  green  to  be  identified;  others  were  seedlings  and  as  yet  un- 
catalogued  by  tbe  Pomologlcal  Society. 

By  far  tbe  most  IntereBtlng  exhibit  was  of  Poor  House  apples,  BytL 
Winter  Queen.  These  apples  were  grown  In  different  localities.  One 
exhibit  at  Mayfleld.  Ga.,  elevation  500  feet,  and  the  others  were  grown 
at  Cornelia,  Ga.,  elevation  of  1700  feet.  Tbe  Mayfleld  specimens,  as  a 
rule,  were  smaller  than  tbe  Cornelia  ones,  and  showed  quite  a  difference 
in  degree  of  ripeness,  while  those  from  the  north  and  higher  elevation 
were  still  quite  green.  This  exhibit  showed  graphically  the  effect  of 
location  changing  the  size  and  general  appearance. 

Attached  to  this  report  will  be  found  the  list  of  fruit  exhibited  by 
Individual  members. 

Respectfully  submitted, 

G.  B.  Bb&ckett,  Chairman. 
T.  A.  HoHatton, 
Out  L.  Stxwast, 


Exhibit  of  Fruits 

EXHIBIT  or   J.    a.   VBEE,    DEMOBEST,    OA. 

Apples,  Equinetelee  {?),  Horae,  Buff  (?),  Smith's  Cider,  Klrbrldge 
White  (?),  Bonum,  Mother,  Haae  (?),  Tolman  Sweet,  Jeffries,  Bl&ck 
Detroit,  Lawver,  Delaware  Red  Winter,  Salome,  Summer  Limber  Twig 
(?),  Pewaukee,  Lady,  Shockley,  Ben  Davis,  Jesse,  Baldwin,  Maiden's 
Blush,  KImard,  Fork  Imperial,  Grimes,  Wells,  (Seedling  must  be  re- 
named) Betsy,  Lilly  (7),  Wagner,  Roman  3tem,  Uammotb  Black  Twig. 
Golden  Pippin,  Tallulah,  Demoreat,  Mack,  Ransom,  Ave  species  un- 
known. 

Quince.    Orange. 
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EXHIBIT  or  J.  u.  Boumx,  deuokkst,  oa. 
Afpla.    Mclntosb,  Terr?.  Qano,  Rambo,  Mammoth  Black  Twig,  Ben 
DaviB.  Sbockley,  Lawver,  Smith's  Cider,  Tolman  Sweet,  Lumadena  Best, 
one  speciefl  unknowa. 


EXHIBIT    DF    D.    H.    HKaKETT, 

Applet.  Nlcka]ack,  Rome,  Beauty,  Mammoth  Black  Twig,  Klniiard, 
Tork  Imperial,  McAfee.  Salome,  Jeffries,  Tales.  Pall  Pippin.  Mcintosh, 
Buncombe,  one  apecles  nnknown. 

BXUIBIT  or  BEBOKUAKB.'  MATFIELD,  Oi. 

Affie*.  Poor  House  syo.  Winter  Queen,  Carter's  Blue,  Pine  Stump. 
Squlaetelee,  Tatea,  Mrs.  BiTan. 

Walnfit.     Sleboldhana. 

PtMn.    Jerome. 

FerHmmon.    Ooshlo. 

Peaches. — Tlnsler's  October,  Atlanta,  Blllgens  Late,  Qodler  October. 
Barley. 

KZHmiT  or  H.  a.  btaioht,  deuobebt,  qa.. 

Applet.  York  Imperial,  Nickajack,  King  oC  Tompklna  County,  Rhode 
Island  Greening.  Julian,  Lawyer,  Mother.  Mammotb  Black  Twig,  Tel- 
low  Belle  Flower,  Wlnesap,  Ben  Davis,  Yates.  Horse  (?),  Sbockley. 
Terry. 

EXHIBIT  OF  H.  B.    HAllLIN.   BALDWIN,  QA. 

PeacA.     Susquehanna  (T). 

EXHIBIT  OF  J.  C.   RUDESILL,  COBNELIA,  OA. 

Peach.    Heath  syn.  White  Bngllsh. 


Pear.    LeConte. 

Peach.    Tezaa,  Crawford's  Late,  Matthews.  Beauty.  Smock. 

Of  Dative  small  fruits,  Richmond  County  has  produced  a  number  of 
new  seedling  Btrawberries  that  are  very  promising.  Among  the  num- 
ber  that  have  been  well  tested  by  the  originator,  we  may  mention  the 
Florella,  a  seedling  of  Bubach.  The  plant  Is  large  and  stocky,  foliage, 
a  dark  green  and  remarkably  free  from  all  rust  and  disease.  Good 
root  system;  ataads  drought  well;  does  well  on  either  clay  or  sandy 
•oil;  prolific,  large  to  very  large  and  of  the  finest  quality;  good  shipper; 
flowers  are  stamlnate. 

The  Augusta.  Is  another  good  berry,  piaut  bealtby  and  vigorous  and 
free  from  disease;  fruit  large  to  very  large;  of  a  dark  red  color  to  the 
center;  fruit  sweet  and  of  a  fine  apple  flavor.     It  is  a  stamlnate. 
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Another  good  berry  le  the  Excellent.  This  Is  a  Beedllng  o(  th«  CrM- 
csnt.  The  fruit  Is  large,  dark  red  to  ceater,  firm  and  solid,  Beedi 
prominent;  a  good  shipper  and  a  good  table  berry;  flavor  good.  It  is 
a  plBtlllate  variety;  very  prolific,  and  does  its  best  on  rich  clay,  loam 
soil.    Tour  committee  recommends  these  berries  for  further  trial. 

The  report  of  tlie  Committee  was,  upon  vote  had,  declared 
idopted. 

The  PRESIDENT :  The  next  business  before  the  meeting 
is  the  election  of  cheers  for  the  following  jear. 

Dr.  Neil  Mclnnes  took  the  chair.    ■ 

CoJ.  FORT:  There  is  but  one  man,  Mr.  Chairman,  that 
this  Society  wishes  as  ita  president.  I  feel  sure  that  I  voice 
the  unanimous  sentiment  of  every  member  here  when  I  say  that 
we  most  earnestly  desire  our  President,  Mr.  P.  J.  Berckmans, 
to  remain  in  the  position  he  has  held  so  long  and  so  faithfully, 
and  I  propose  his  name  for  re-election  as  President  of  this 
Society. 

The  motion  was  seconded  by  various  members,  and,  a  rising 
vote  being  taken,  the  Chair  declared  Mr.  Beckmans  to  be  unani- 
mously re-elected  to  the  office  of  President. 

President  Berckraans  was  recalled  to  the  Chair,  and  aiiid: 
"It  embarrasses  me  very  much  to  find  words  sufiicient  to  thank 
you  for  this  renewed  evidence  of  your  kind  feelings  to  me. 
When  we  entered  the  field  of  horticulture  in  Georgia  we  had  a 
difficult  task ;  everything  was  new ;  our  pomological  resources 
were  in  an  embryonic  condition.  We  had  nobody  to  assist  us^ 
and  it  was  only  through  the  greatest  exertions,  by  correspond- 
ence and  personal  intercourse,  that  we  finally  succeeded  in 
building  up  this  Society.  The  Society  enters  now  upon  its 
thirty-third  year.  I  regret  that  you  have  never  been  able  to- 
iitid  anybody  but  myself  to  be  at  the  head  of  it.  1  can  not  say 
anything  but  to  thank  you  most  aincerely  for  your  confidence,. 
and  I  will  serve  you  to  the  best  of  my  ability." 
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Prof.  NEWMAN:  The  convention  that  organixed  thia 
Socdet;  was  called  in  tlie  City  of  Atlanta  in  1874.  Atlanta 
had  a  strong  poniol<^cal  society  there,  and,  aa  is  characteristic 
«f  Atlanta  people  they  all  stuck  together.  Over  this  man  of 
international  reputation,  tbery  elected  a  real  estate  agent  as 
President,  and  he  killed  the  thing  dead  by  his  conduct  When 
he  was  notified  of  his  election,  he  deliberately  drew  a  piece  of 
paper  from  his  pocket  and  read  his  acceptance.  The  society 
died  a-homing  right  there.  After  waiting  for  two  years  to  be 
sure  that  it  was  dead,  I  wrote  to  Mr.  Berckmans  and  told  him 
I  thought  we  could  now  organize  this  society,  and  it  was  done. 
The  PRESIDENT:  Our  next  business  is  the  election  of 
Viee-Preaidenta.  The  Krst  Congressional  District  was  not 
represented  last  year.  We  lost  one  of  our  moat  valuable  mem- 
bers, and  it  was  decided,  by  resolution  of  the  Society,  that  the 
vacancy  should  be  filled  by  the  President  I  was  unable  to 
find  anyone  in  the  District  who  would  accept  the  o^ce,  and  I 
appointed  Mr,  Hopkins,  of  Louisville.  I  wish  he  were  with 
ns  today. 

The  same  thing  happened  in  the  Eleventh  Congressional  Dis- 
trict. We  had  nobody  to  represent  us  there,  and  I  appointed 
Hon.  Dudley  M.  Hughes  as  a  successor  to  Col,  Stubha.  So, 
the  First  and  Eleventh  Districts  are  filled  by  appointees. 

A  vacancy  exists  in  the  Second  District  on  accoimt  of  the 
death  of  Mr.  Jones. 

The  following  were  nominated  as  Vice-Presidents  of  the  Dis- 
tricts named,  and  were,  upon  vote,  elected: 
First  CoDgreBBlonal  Dlatrlct.  Mr.  David  Brown. 
Fifth  Congressional  District.  Mr.  Charles  Deckner. 
Seventb  Consresslonal  District,  Mr.  Geo.  H.  Miller,  Rome,  Ga. 
Nlntb  CoiiKressloaal  District.  Col.  I.  C.  Wade,  Cornelia,  Ga. 
Mr.  Wlgbt  offered  a  motion,  which  was  adopted,  that  the  President 
be  authorized  to  fli),  by  appointment,  the  vacancies  In  the  First  and 
Eleventh  Congressional  Districts. 
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For  Um  poalUoD  of  SecrMarr,  Mr.  J.  B.  Wight  was  uDBiilmoaBly  19- 
«l«ct«d. 

Mr.  L.  A.  Berdmuuu  was  unaalmouily  re-alected  to  th«  posIttoD  ot 
Treumrar. 

Prof.  Kogers,  of  Sparta,  extended  a  cordial  invitation  to  the 
Society  to  have  its  next  meeting  at  Sparta.  Prof.  Akerman 
likewise  urged  that  the  Society  meet  next  at  Athens. 

A  ballot  wea  taken,  the  result  of  which  showed  that  Athens 
had  received  the  majority  of  the  votes,  whereupwi  Prof.  Il(^ers 
asked  that  the  acceptance  of  the  invitatitm  from  Athena  be 
made  unanimous,  which  was  done. 

Mr.  Wight  proposed  the  name  of  Col.  Or.  R  Brackett,  of 
Washington,  D.  C,  as  an  honorary  member  of  the  Society,  and 
he  was  unanimously  elected.  CoL  Brackett  assured  the  Society 
of  his  deep  appreciation  of  this  compliment,  and  of  his  williug- 
ness  to  render  any  assistance  in  his  power  to  the  Society  or  its 
njembers  at  any  time  and  in  any  way  that  lay  within  his  power. 

QUESTION  BOX. 

Q.  Does  any  one  know  the  cause  of  Elberta  peaches  clinging 
to  stone,  and  not  breaking  dean,  like  they  used  to  when  this 
variety  was  first  introduced? 

MEMBER :  I  don't  think  they  are  ripe. 

Mr.  L.  A.  BERCKMANS :  I  have  heard  several  complaints 
in  reference  to  that  matter  this  year,  and  I  think  it  is  due  to  a 
lack  of  potash  in  the  soiL 

Q.  Has  anybody  had  any  experience  in  pruning  peach  trees 
in  summer-time  after  crop  is  off? 

Col.  WADE:    I  am  doing  it  right  now. 

MEMBER:  I  have  done  ao,  and  the  result  was  very  good. 
Some  seemed  to  think  the  wood  would  decay,  but  it  did  not. 

Q.  We  would  like  to  have  experience  relating  to  cover  crops 
in  peach  orchards  in  the  moimtain  sections. 
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Col.  FOBT :  I  have  used  the  cow-pea  as  a  cover  crop,  and  I 
think  with  good  resnlta.  That  is  the  only  cover  crop  I  have 
ever  tued.  As  we  all  suppose,  it  adds  to  the  iiitr<^n  in  the 
soil.  I  would  say  the  cover  crop  has  been  beneficial.  I  em 
using  it  in  an  apple  orchard  in  the  mountains  at  this  time ;  I 
am  using  the  same  cover  crop  now,  near  Rabun  Gtap. 

Mr.  WIGHT :  Two  of  our  members  have  died  since  our  last 
meeting,  and,  at  ibe  request  of  the  President,  I  have  prepared 
a  brief  memoir  in  regard  to  the  death  of  those  members,  which 
I  will  now  read. 

Upon  vote,  Mr.  Witt's  resolution  was  adopted. 

Mr.  WIGHT :  I  move  that  a  page  in  our  proceedings  be  in- 
scribed to  the  memory  of  Col.  John  M.  Stnbbe,  and  that  the 
President  request  some  one  who  knew  Mr.  Stubbs  well  to  pre- 
pare a  suitable  memorial  to  his  memory. 

The  PRESIDENT:  I  had  requested  Col.  Ihidley  M. 
Hughes  to  do  that,  and  he  said  he  would  do  so.* 

M^.  Wight's  motion  was  adopted  by  a  standing  vote. 

Mr.  WIGHT:  Last  year,  we  decided  to  meet  during  the 
second  week  in  August,  and  that  at  this  meeting  we  would  de- 
cide where  we  would  have  our  next  meeting. 

The  PRESIDENT:  Many  of  our  members  cannot  attend 
these,  meetings  in  the  aummer-time,  because  they  are  busily  en- 
gaged in  shipping  their  fruit  Others  are  away  <»i  their  vaca- 
tion, and  for  theee  and  other  reasons  our  attendance  is  small. 
It  was  tbei^ore  suggested  that  we  change  the  meeting  time 
from  August  to  February  or  some  month  in  the  winter.  That 
qnestion  is  now  open  for  discussion  and  action.  If  there  are 
no  suggestions  about  the  matter,  we  will  let  the  question  lay 
orer  until  next  yeai. 

I.  stubbs  wa«  prepared  by  Ool.  Hughe*,  of  DiDTille.  Ga..  bU 
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MEMBER:  I  think  we  ought  to  change  the  time  at  least 
OBe  week,  anyhow,  because  the  date  as  now  fixed  conflicts  with 
the  meeting  of  the  State  Agricultural  Society.  They  are  in 
fleesion  at  Gainesville  now,  and  that  has  prevented  many  of  our 
members  from  attending  this  meeting. 

Tie  PRESIDENT:  We  have  always  met  the  first  week 
in  August  in  order  not  to  conflict  with  the  meeting  of  the  Agri- 
cultural Society,  Last  June  I  corresponded  with  several  of 
our  leading  members,  requesting  them  to  let  me  know  their 
wishes  in  reference  te  the  time  this  Society  should  meet  The 
majority  of  the  answers  I  received  was  to  the  effect  that,  due 
to  their  large  orops  of  fruit,  it  would  be  almost  impossible  for 
them  to  leave  their  business  nntil  well  into  August  When  tbis 
date  was  selected,  I  never  thouj^t  of  the  fact  that  we  would 
oonflict  with  the  Agricultural  Society.  It  was  an  error  in  fix- 
ing these  dates  for  our  meeting. 

The  report  of  the  Committee  on  Resolutions  was  read  and 
adopted,  as  follows: 

Tour  Committee  recommends  the  passage  of  the  following  reeolu- 

let.  We  wleb  to  thank  onr  honored  President  for  coDtlnulng  to  slv« 
us  hla  valuable  services.  We  feel  that  the  Society  has  been  ezc«ed- 
Ingty  fortunate  In  benefltlng  by  bis  thfrtr-two  years  of  continuoiis 
service. 

2nd:  The  hearty  thanks  of  this  body  are  due  to  the  Chamber  of 
Commerce,  the  municipal  authorities,  the  Fruit  Orowers*  Association 
of  Yonah  Land  and  the  citizens  of  Cornelia  and  vicinity  for  their  cor- 
dial welcome  and  the  many  courtesies  extended  to  us. 

3ril;  This  Society  wishes  to  extend  Its  congratulations  to  the  fmlt 
growers  of  this  region  on  the  signs  of  thrift  and  prosperity  that  are  bo 
evident  on  every  hand  and  on  the  uniformly  excellent  condition  or 
the  various  orchard  properties  visited. 

4th:  We  wlsb  to  extend  our  thanks  to  the  Legislature  for  its  recog- 
nition of  the  needs  of  the  Horticultural  Interests  of  the  State  In  in- 
creasing the  salary  of  the  State  Entomologist. 

5tb.    We  wish  to  call  the  attention  of  those  charged  with  the  man- 
agement of  the  new  Agricultural  Schools  to  the  importance  of  giving 
due  prominence  to  the  teaching  of  Horticultural  subjects. 
100 
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Ctli:  T&ls  Socletf  BtroDgly  advises  Its  members  to  give  earneet 
thoniAt  to  tbe  subject  ot  effecUns  some  eOlclent  cooperative  organl- 
taUon  before  another  shipping  eeaaon,  tor  the  purposes  of  ■ecunng' 
greater  uniformity  In  grading  and  pachlng,  better  packages,  Improved 
transportation  facilities,  better  utilization  of  waste  products,  and  abOT» 
sll  a  wider  and  more  uniform  distribution  of  shipments.  We  believe 
theae  objects  mar  be  best  obtained  by  the  formation  of  strong  local 
associations  wbich  shall  unite  In  the  formation  of  a  central  shippers' 
onion,  wblcb  ehall  tave  absolute  control  over  the  distribution  of  ship- 
menta  Respectfully  submitted, 

J.   N.  ROGBUI, 


Col.  WADE :   I  wish  to  offer  the  following  resolution : 
Re$oivea,  Tbat  the  peach  growers  shall  respond  to  the  request  of 
tbe  Editor  of  tlie  Atlanta  OonatituUon,  In  the  matter  of  uniting  to 
create  a  better  method  of  marketing  the  fruit. 

MEMBER:  As  a  substitute  to  that,  I  move  that  the  Chair 
appoint  five  members  of  this  Society  to  represent  us  at  the 
meeting  of  the  peach  growers  to  be  held  in  Atlanta  some  time 
in  September,  to  discuss  the  matter  of  the  better  marketing  of 
the  peach  crop  of  Qeoi^a,  the  Chairman  to  appoint  the  Com- 
mittee at  his  leisure. 

Committee  to  represent  the  Horticultural  Society  at  the 
meeting  of  the  Peach  Growers'  Association  at  Atlanta,  Sep- 
tember 10th,  1908. 

T.  R.  LOMBABO,  Cornelia. 

J.  C.  Miu-BB,  Rome. 

C.  W.  WiTHOFT,  Ft.  Valley. 

H.  Ii.  LoNO,  Leesburg. 

H.  K.  Wbite,  Sparta. 

This  substitute  was,  upon  vote,  declared  adopted. 

CoL  WADE :  Now  that  our  business  is  all  finished,  I  wish 
to  extend,  not  only  to  all  members  of  our  Society  who  are  pres- 
ent, and  our  special  guests,  but  also  to  every  one  who  has  taken 
sufiScient  interest  in  our  meetings  to  walk  from  the  town  over 
to  this  building  this  morning  to  listen  to  out  proceedings,  a 


^.y  Google 


most  cordial  invitation  to  partake  of  the  barbecue  which  is  now 
awaiting  na  nearby. 

He  meeting  was  declared  adjourned,  and  those  present  pro- 
ceeded to  a  nearby  grove  where  they  enjoyed  a  most  delightful 
barbecue  furnished  by  the  charming  citizens  of  Cornelia. 

NOTK. — Heporta  of  the  vice-presidents  were  made  at  the  annual  meet- 
ing but  It  was  thought  advlBable  to  omit  them  from  this  report  and 
publlBh  Instead  the  fruit  Hats  which  have  not  been  printed  tor  past 
two  years. 
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mttci\tn  W.  3lnncB 


In  tbe  death  of  Mr.  Mltdiell  B.  Jodm.  YIcfr-PrMtdent  ot 
OUT  Soctetjr  for  the  Second  Dletrlct,  which  occnrred  at  his 
h<»ne  near  TtaomaeTllle.'  Ga.,  on  Januarr  24,  1908,  the  Qwtr- 
gla  State  Horticultural  Society  htm  lost  one  of  Its  beat  and 
most  active  members.  Hr.  Jones  waa  a  One  example  of 
the  best  class  of  Southern  sentlemen.  True,  honorable  and 
upright  In  all  hie  dealings,  be  will  be  missed  at  our  annoal 
meetlngB,  where  hlH  genial  mannera  and  gentlemanly  bear- 
ing have  made  for  him  friends  at  all  whom  he  has  met 
His  hom«  was  the  center  of  such  delightful  and  warm- 
hearted hospitality  as  Is  rarely  known  tn  these  commercial 
AaTS. 

The  Georgia  State  Horticultural  Society  honors  him,  not 
only  for  his  true  worth  as  a  man,  bnt  for  the  Interest  he 
has  taken  In  helping  to  make  It  what  It  should  be;  and  It 
Is  hereby  ordered  that  a  page  In  our  proceedings  be  In- 
scribed to  his  memory. 


J  Ogle 


^a\\n  Watxaan  ^ubba 


Was  born  In  Bibb  Couaiy,  Georgia,  In  1S39,  and  died  In 
Dnblbi,  September  16,  1907.  He  chose  law  as  his  profeo- 
slon.  He  was  a  man  of  exquisite  taste,  Indefatigable  energy 
and  was  toremoat  In  upbuilding  tbe  town  of  Dublin,  wbere 
be  made  his  permanent  home  early  in  the  seventlea,  and 
from  a  struggltng  village  his  beat  efforts  were  given  to 
nuLke  It  one  of  the  most  Important  cities  of  Georgia.  He 
gave  much  of  his  time  to  development  of  industrial  enter- 
prises, establishing  river  steamer  navigation  and  railroads, 
but  horticulture  was  his  fondest  pastime.  His  homq 
grounds  were  the  most  beautiful  in  his  section;  his  fmlt 
orchard  the  pride  of  his  life,  and  when,  In  1S76,  be  saw 
that  commercial  fruit  growing  was  perhaps  one  of  the 
best  means  to  build  up  the  many  latent  possibilities  of  our 
State,  he  was  among  the  flret  to  advocate  establishing  a 
■chool  of  horticulture  where  our  farmers'  boys  could  be 
educated  In  the  higher  branches  of  scientific  agriculture. 
Through  hie  efforts  the  Georgia  State  Horticultural  Society 
was  organized  at  Macon  on  August  16th,  17th  and  IStfa. 
1S76.  He  was  a  most  active  worker  and  held  the  position 
of  Tlce-President  for  his  Congresalonal  District  until  bis 
death.  He  served  his  State  as  a  Confederate  soldier  during 
the  entire  war  and  was  brevetted  Lleutenant-Colonet  for 
bravery.  His  home  life  was  Ideal;  a  princely  entert&lner 
and  loyal  to  those  he  liked;  a  pub11c4plrlted  and  generous 
citlien.  Thus  passed  away  one  of  the  most  conspicuous 
men  of  Georgia,  who  left  his  mark  such  as  time  alone  can  de- 
stroy. To  hli  memory  bis  friends  and  co-workers  In  the 
cause  of  humanitarian  progress  affectionately  dedicate  tbls 
page  as  a  tribute  to  one  of  their  faithful  associates. 


CATALOGUE    OF    FRUITS 

PLAN  OF  CATALOQUB. 

To  enable  the  Soclet}'  to  publish  a  full  and  reliable  catalogue  of 
fruits  which  are  auccessfully  cultivated  In  Qeorgla,  and  In  view  of  the 
TBBt  dlSerencea  vhlch  the  climatic  Influence  of  the  several  sections  of 
our  Slate  has  upon  the  same  fruit  cultivated  upon  the  mountains  or 
near  the  seacoast.  It  has  been  deemed  advisable  to  divide  the  State- 
Into  tour  distinct  sections. 

1.  The  Upper  or  Mountainout  Region,  comprising  the  counties  of 
Banks,  Bartow,  Catoosa,  Cbattooga,  Cherokee,  Cobb,  Dade,  Dawson, 
Fannin,  Floyd,  Forsyth,  Franklin,  Gilmer,  Gordon,  Habersham,  Hall, 
Haralson,  Lumpkin,  Milton,  Murray,  Paulding,  Pickens,  Polk,  Rabun, 
Stephens,  Towns,  Union,  Walker,  White  and  Whitfleld, 

t.  The  Itiddle  Region,  Comprising  all  of  the  counties  of  the  State  not 
hicluded  by  name  in  the  other  three  regions. 

3.  The  Southern  Region,  Comprising  the  counties  of  Appling,  Baker, 
Ben  Hill,  Berrien,  Brooks,  Calhoun,  Charlton,  Clinch,  Coflee,  Colquitt, 
Crisp,  Decatur,  Dougherty,  Karly,  Echols,  Qrady,  Irwin,  Jeff  Davis, 
Lowndes,  Miller,  Mitchell,  Pierce,  Tift,  Thomas,  Turner,  Ware,  Wayne 
and  Worth. 

4.  The  Lovier  or  Coatt  Region,  comprising  the  counties  of  Chatham, 
Bryan,  Liberty,  Mclntoeh,  Glynn  and  Camden. 

The  explanations  Ot  the  columns  will  be  found  under  each  class  of 
fnUts. 

The  varieties  named  In  the  several  lists  are  recognised  good  quality. 
Inferior  or  rejected  varieties  being  omlttsd. 

Synonyms  are  given  In  a  few  instances  only  where  It  was  deemed  nec- 
tnary;  these  are  placed  after  the  adopted  name. 

One  "*"  Indicates  that  the  varieties  succeeded  well  In  the  region 
named  at  the  head  of  column.  Tioo  "••"  Indicate  the  varieties  most 
highly  recommended.  So  "•"  Indicates  no  report,  or  that  the  variety  Is 
not  sufficiently  tested.  A  dasft  "— *'  Indicates  that  the  variety  Is  un- 
■Dlted. 

APPLES. 

ExPUKATioN  or  CoLuscsa — 

Column   1 — Name  of  varieties. 

Column  Z— Season  of  maturity. 

Column  3— The  particular  use  for  which  It  Is  beat  adapted. 

Columns  i,  5,  6  and  7— The  regions  for  which  the  varleUes  are 
recommended. 

Column  8— KemarkS. 
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EIXFLANATION  OF  Abbbeviaitohs — 

Column  Z—SeatdntS,  summftr;  A,  autumn;  W,  winter;  S,  nrly;  L, 
late;  B.  S..  early  summer;  L.  W.,  lata  vlnter,  otc. 

Column  3 — U»e — K,  dealgnateB  varletlee  recommended  onlr  for  tlM 

kitchen  or  cookinK  purposee;  D,  for  drying;  C,  for  tbon  spftdally  Is- 

tended  for  elder;    H,  those  most  valued  for  market.     Varietlw  not 

marked  ma?  be  considered  aa  table  or  dessert  sorts. 

API'LES — Continued. 
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CRAB  APPLES. 
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APPLES— Continued. 

LEiJ>INO    VARIETIES    OF    APPLES    FOB    UABEET    OBCSARDS. 

Summer — ABtrachan,  Eariy  Harvest,  Gravenstein,  Hominy,  Horse, 
Kansas  Queeu,  Red  June,  Striped  June. 

Autumn — Buncombe,  Equlnetslee,  Fall  Pippin,  Hargrove,  Mrs.  Bryan. 

Wintei^-Black  Warrior,  Ben  Davie,  Chattahoochee,  Etowah,  Grimes 
Golden,  Hockett  Sweet,  Mangum,  Romanlte  Rough  and  Ready,  Sauta, 
Shockley,  Stevenson,  Terry,  Tatee,  Wade,  Wallace  Howard,  WInesap. 
Rome  Beauty. 

PEACHES. 

Explanation  or  Columns. — ist,  name  of  variety:  2nd,  class — (ree- 
atone  or  clinkstone;  3d  color  of  flesh;  4th,  season;  6th,  nee.  Remaining 
columns  denote  the  region,  etc. 

Abbbeviatio.is. — Class — F.  freestone;  C.  CUngatone;  B.C.,  seml-cllng. 
Flesh — W,  white;  T,  yellow;  R,  red.  Season-^E.  early;  VE,  very  early: 
M,  medium;  L,  late;  VL,  very  late.  Very  early,  ripens  from  end  of  May 
to  June  20th;  early,  from  August  lOtb  to  Octoher  1st;  very  late,  from 
October  1st  to  November  10th.  Use — F,  for  family  use  only;  M,  the 
most  valuable  for  mariiet;  D,  the  moat  desirable  for  drying. 


ting.  I 


BustUQ  Ootober 

CftmuLii ^ 

ObamploD _ 

ChlneseCIIng 

Oblnega  Frae 

Oolumbla,  ifm.,  fa- 
duim.  Fact... - 

Crawford  EBriy 


auallty  Eood  for  It*  Ma* 

or;itllTpn>aCBblela  n 
Vary  large;  Tory  good 
IisrgelBteclltisoi  good  quality. 
Ijood  late  trseatone. 
Of  Ohlaense  type;  eirller  than  Elbei^ 

ta,  excel  lent  market  lort. 
Large,  iboivy,  excel  lent. 
An  eioellem  Ter;  late  ollug. 
Superior  to  Wad  dell. 


Excellent  tor  all  parpotea. 

aupertor  toBoldwlD. 

Precedes  Belle;  promlalng. 

Good  but  imall. 

VKrtabla;  rots  la  soma  aeuona. 

Similar  to  Lemon  Cling;  rlpea*  o 

,    month  Inter.  _ 

•  Vary  good:  mrerlor  to  Hlley. 
...Bnperloc  Cling  lor  preaervlng. 
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PBACHB8— Contlnnsd. 
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LEADute  TAxirrns  u  ou>b  or  iutdbitt  fob  faiolt  ubk  <n  home  kabeet 

Victor,  Sawd,  Alexander,  Qreeoiboro,  Red  River,  Carcuto,  WaddelV 
KennMaw,  Mamie  Ross,  Miss  Lola,  St  John,  HUer,  Lady  Ingold. 
Mountain  Rose,  Champion,  B.  Crawford,  Oeneral  Lee,  Chinese  Free, 
Thurber,  Elberta,  Berenice,  Oriole,  Columbia.  Lemon,  Salway,  Plcquet, 
White  Heath,  Eaton  Golden,  Cora,  Texas,  Summerour.  Stinaon. 


LEADino  TAxivnEa  vox  shipment  to  nobthebit  add  wb3tebn  kabki:ts. 
Greensboro,  Carman,  Wnddell,  Hamle  Ross,  Hlley,   Belle,   Chloea* 
Free,  Thurber,  Blberta,  Salway. 


NBCTABINBS. 

Boston,  Coosa,  Downton,  Early,  NewlnEton,  Early  Scariet,  Early  Vio- 
let, Elruge,  Golden  Cling,  Hardevlck,  Hunt  Tavny,  New  White,  Red 
Roman,  Stanwtx,  Victoria. 

Reports  frvm  every  section  state  this  Inilt  to  be  unreliable  owing  U> 
attacks  of  the  Curcullo,  and,  unleBs  carefully  sprayed,  is  unproductive. 

APRICOTS. 
Explanations  and  abbrevatlous  same  as  Peaches.      / 


Large  Bar^-.. 

IjargeRed 

Moorpark..__ 

~!X=::= 


HiiS 
Royal 


REMARKS 
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FOMEGRANATHS. 
Tho  Cllm&te  of  HonnUln  Region  la  too  Cold  to  Grow  This  Fl&nt 


I  toting.  I 


Spinlih^iiby,^',,     "I     I     I     [suilBbletorMlddlaanaSooHierD  Region. 
Purple  Beaded..,'..  —  ■   *  " 

NUTS. 

WALITDTa. 

Bnoejsb: — Jugtant  regia — The  moet  suitable  boIIb  &re  calcareoua  clay, 
loam,  grarellj  or  etony,  naturally  well  draJned;  etltf  clays  retentive  of 
ttomldlty,  are  nneulted. 

CoHuo^T — This  iB  the  typical  vartflty,  from  which  are  derived  the 
following  forms  or  lub-Tarletlea. 

Chaberte — Nat  oral,  medium,  full  kernel,  rich  in  oil,  blooms  late. 
Earl]/  Bearing  (Pneparluriens) — Nuts  medium,  nearly  round, 
good  quality.  The  tree  Is  remarkably  prolific  and  begins  to 
yield  fruit  at  from  four  to  five  years  from  seed.  Half  hard  shell. 
Pranguette—lATge,  oblong,  pointed,  full  kernel,  half  hard  ahell, 
Mavette — Nuts  produced  in  pairs,  half  hard  shell,  full  kernel. 

excellent  quality. 
PBrWenne— Large,   oblong,  half  hard  and   rough  shell,   kernel 

scarcely  fllling  the  shell.    Very  prolific  and  of  good  quality. 
Bt.  John — Nuts  medium,  hard  shell,  good  quality.    Blooms  latest 

of  all,  and  valuable  where  late  spring  prevails. 

Thin  Bhelled — ^Nuts  large,  oblong,  very  thin  shell,  of  excellent 

quality  and  the  standard  dessert  variety.    Keeps  sweet  a  long 

time..  Ita  shell  is  likely  to  be  crushed  when  roughly  handled. 

Barthere—tint  very  long,  bait  hard  shell,  full  kernel. 

Attanlua  Leaved — Fruit  produced  In  penduloue  clusters,  wholly 

of  ornamental  value. 
Out  Leaved — Leaves  deeply  iaclniated.     Nuts  medium,  of  good 

quality. 
Long  Beaked — Fruit  with  a  long  beak.    Of  no  special  commerolal 
value. 

Ill 
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Walnut  Japan:  (1)  Juglant  Hboliiana—A  native  of  tbe  moua- 
tlana  of  Japan;  extremely  hardy  and  vigorous  grower,  with  beautiful 
and  Bymmetrlcal  form.  Nuta  have  been  produced  at  three  years  of  age. 
Wonderfully  productive.  On  older  trees  the  clusters  consist  of  from 
<  to  20  nuts.  Shell  thicker  than  that  of  the  Elnglleh  Walnut  Meat 
sweet  and  of  good  qnaUty. 

(2)  Jvalam  Oordiformia — Differs  from  the  preceding  variety  tn  the 
form  of  but,  which  Is  broad  pointed  and  flattened;  of  medium  sise, 
with  thinner  shell  than  Sleboldlana,  and  If  cracked  longitudinally  the 
kernel  may  be  removed  entire.  Meat  of  good  quality.  Tree  very  vleor- 
OUB  grower;  attains  great  height  with  magnificent  head.  Probably  the 
best  of  the  cultivated  walnuts  tor  this  section. 

Walmtt,  Ambbican  Black — {Juglan*  nigra) — Fruit  large,  very  hard 
shell,  kernel  sweet.  Doubtless  susceptible  of  producing  Improved  varie- 
ties by  Judicious  selectloD.    Timber  value  for  cabinet  work. 

Walnut,  Ashy  Qbet  ob  Butteb  Nui>— (Juplana  cinerea} — Mountain 
districts,  nut  large,  hard  shell.  May  be  Improved  under  cultivation. 
The  timber  is  valuable  for  cabinet  work. 


(Carya  olivaeformia.) 

Pecans  succeed  In  almost  any  soil,  but  best  In  rich  alluvial  or  river 
bottoms.  Hardy  from  Texas  to  Nebraska.  Nuta  vary  in  size  and 
shape,  from  tbe  very  hard  shell  nuts  to  the  very  thin  paper  shell,  which 
sometimes  attain  two  and  a  half  Inches  In  length.  Forms  reproduce 
themselves  from  seed  with  some  variation,  the  average  of  self-produc- 
tion being  less  than  Bfty  per  cent. 

The  Paper  Shell  command  the  highest  market  prices.  In  ehApe 
they  vary  from  two  and  a  halt  Inches  long  by  three-anarters  to  one 
Inch  In  diameter  to  other  shapes  approaching  to  tbe  more  globular, 
but  the  distinctive  characteristic  Is  the  mora  or  less  thin  shell,  which 
is  well  filled  by  a  sweet  and  well  flavored  kernel.  Many  forms  of  the 
paper  shell  class  are  now  propagated  and  sold  under  recognized  names, 
the  best  known  of  which  follow  in  tabulated  form; 

ExPLAKATioN  OF  COLUMNS  AMD  Abbbeviations — Ist,  name  of  variety; 
Zd,  origin;  3d,  size — M,  medium;  L,  large;  VL,  very  large;  4th,  shape — 
O,  ovoid  or  plump;  L,  oblong;  P,  pointed;  Bth,  quality — Q,  good;  VO, 
very  good;  B.  jest 

Hating — Same  as  for  other  frulL  All  of  the  varieties  have  been  ten- 
tatively single  starred  for  the  Southern  and  Coast  Regions,  and  a  tew 
standards  for  the  Middle  Region. 
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Hard-Shell  Pecans  Tary  In  sl>e  and  shape  of  nuts,  the  larger  forma 
being  two  inches  bj  Lhree^uorten,  and  many  are  of  excellent  quality, 
but  u  a  commercUl  commodltr  do  not  command  the  high  prices  irf  the 

Not* — The  Impressloa  pnralls  that  wbenevsr  the  tap  root  is  cut  In 
transplanting  the  tree  never  bears  fruit  This  Is  a  ridiculous  assertion, 
and  Is  misleading,  ^  It  Is  oontraiy  to  all  past  experience,  because  of  the 
foct  that  most  of  the  thousands  of  bearing  Pecan  trees  found  tfarough- 
ont  the  State  bad  their  tap  root  sometime  reduced  to  a  few  Inches 
in  length. 

CHESTNUTS. 

Astericon  (Castajiea  Americana).  Nuts  of  medium  size,  usually  three 
In  n  burr,  tbs  middle  one  flattened  and  sometimes  Imperfect,  the  outer 
ones  plano-conTez;  flavor  sweet,  succeeds  In  almost  any  soil  not  too 
moist,  hut  thrlres  best  lu  rich,  clayey  or  rocky  soils  In  the  upland  dis- 
tricts. Many  dorms  have  been  produced  by  careful  selection  of  the 
largest  nuts. 

U3 
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CAincapin  (Castanea  pumila) — Nuta  small,  solitary  lit  burr,  flaror 
sweet.  A  small  tree  or  large  shrub,  Bucc^dlns  in  much  lawer  sectiaiu 
of  the  State  than  tlie  chestnut.  An  Improved  torm  la  dlseemlnated 
under  tlie  name  of  "Rush  Hybrid." 

European  (Caatanea  veeca) — In  each  country  in  Europe  are  found 
forms  which  seem  specially  adapted  thereto,  and  known  maial;  under 
local  names.  Ttie  following  may  be  classed  aa  principal  varieties  and 
Known  as  commercial  aorta: 

Ordinary— Nuta    medium,    very   productive,    usually    propagated 

from  seed  and  the  varieties  known  as  European  or  Spanish. 
Ezalade — Nuts  large  and  considered  t^  the  best  quality:    tree 

rather  dwarf  and  productive. 
Pourtalonne — Nuts  ver^  large. 

Qreen  of  Limousin — lATge,  and  keeps  sweet  and  a  long  time. 
Combale — Nut  very  large  and  trees  very  productive. 
Nourzlllarde — Very  large,  and  requires  a  warm  aoU  and  Election. 
Lyons,  Lac,  Luslgnan,  d'Agen,  etc.,  are  names  given  to  the  large 
nuta  usually  found  In  commerce. 
Identical  reproduction  by  seed  Is  nnrellable;  fifty  per  cent,  may  be 
taken  as  a  fair  average.    The  best  varieties  are  Increased  by  grafting. 
Japan — This  Is  a  distinct  type,  resembling  the  European  more  closely 
than  the  American,  and  contatas  many  forms.    Nuts  grown  u-on  seed- 
ling trees  vary  remarkably  in  size,  some  being  scarcely  as  large  as  the 
American  sweet  chestnut,  wbereaa  others  are  larger  than  any  of  the 
European  aarte.    Hence  the  beet  forms  can  only  be  reliably  propagated 
by  grafting.    The  word  Mammoth  can  not  always  be  applied  to  seed- 
lings, because  of  the  great  variation  In  alze. 

The  true  Mammoth  as  produced  upon 'grafted  trees,  is  of  very  large 
size,  sometimes  attaining  one  and  tbree^iuarters  by  one  and  one-half 
Inches.  Flavor  sweet  but  Inferior  to  the  European  sorts.  Burrs  often 
producing  four  to  Ave  nuts,  and  occasionally  aa  many  as  eeven.  Trees 
are  very  dwarf  growth,  and  begin  to  bear  fruit  at  two  years  from  graft, 
but  seem  to  be  short  llvsd. 

The  following  tabulated  list  Includes  the  varieties  of  the  Bijbopuh 
(or  Bpanish)  and  Japanese  types  most  commonly  disseminated: 

Explanation  op  Columns  anb  Abbbeviations — 1st,  name,  variety; 
2d,  size  of  burr— 3,  smalt;  Id,  medium;  L,  large;  YI<,  very  large;  MU 
medium  to  large;  3d,  size  of  nut — abbreviations  same  as  lor  burr;  4th, 
maturity. 

Ratiso  has  been  omitted  with  this  nnt,  although  nearly  every  variety 
will  Bucced  in  tbe  Mountain  Region,  many  in  the  Middle  Region,  and  a 
few  in  the  Southern  Region. 
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As  a  rule  unsulted  to  the  State  of  Georgia  owing  to  fruit  blooms  being 
fnjared  bj  Bprlag  frosts.  Occasionally  auccesetul  in  the  Coast  and 
Southern  regions. 

BarO-Bhell — This  section  comprises  several  varleitles  with  sweet  and 
bitter  kernels.  The  latter  reBlBt  spring  frOBts  better  than  the  sweet 
Tariettes,  and  otten  yield  good  crops  of  nuta,  which  are,  however,  of  lit- 
tle valne  for  culinary  purposes.  Where  successful,  the  following  sub- 
varletles  produce  sweet  nuts:  Ordinary,  Large  Oreen,  Half  Hard  Shell, 
all  sweet  nuts;  Matherone,  Moliere,  Piatache. 

Soft  or  Paper  BJietl,  Princess,  Sultana,  E eterophy lie— Tbia  is  the 
most  esteemed  for  using  In  a  fresh  state.  Pesch  Almond,  a  variety 
with  occasionally  a  fleshy  hull.  In  this  resembling  a  peach.  Of  little 
*^ue  as  a  fmlL 

FTLBUBTS. 

(CorylUB  avellana.) 
These  are  divided  Into  two  classes:  1.  iFllberts,  or  with  long  husks. 
2.  Haielnnts,  or  with  Bhort  huske.  These  plants  thrive  best  In  light  but 
rich  soils,  and  not  too  dry.  PlantB  must  be  trained  to  single  stems  and 
very  low  heads,  all  suckers  carefully  removed.  The  best  varlelleB  are 
Cottori,  Kentilh.  Cob,  Lombard.  Purple  Filbert,  White  Filbert. 
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BzpiANATioN  OF  Columns — 1st,  name  of  v&rlety;  2d,  season;  3d,  usa; 
4th,  stock  upon  which  the  varletr  succeeds  best;  remainder,  tbe  regloii 
In  whl^h  the  varieties  are  recommended. 

AsntKVUTionB — Season  and  Use,  same  as  those  tor  Apples.  St04A— 
Q,  (dwarf)  quince;  S,  (standard)  pear  Btock.  Where  not  marksd,  the 
TBrletlea  thrive  aquatic  upon  quince  or  pear. 


Bartlelt 

Belle  LuoratlTO  _. 

Bearre  OlalrnBii . 

BflDire  d'AnJon I 

Bearre  Dlel I 

Bearre  Baiter ^ 

Beurre  OlSard " 

Bearre  Lao  gel  let  _., 

Bearro  BnperOn 

Clapp  FavorlU , 

DoyenD*  d'Ete 

I>aa1ieue  d'Augou- 

PlamlBb  Beaatr. 


Iionlw  Bonne  d' Jer> 


Hme.  VonSelbold— 

OnoDdan 

OBbnnd  Summer  _ 


■Wilder  .. 


-r'Trrrri 


BEST   VARIETIGB    FOB   UAaKBT   lit  OBnEB  OP    UATUSrTV. 

On  Qui.NCE^Beaurre  Giffard,  St  Michael  Archangel,  Howell,  Duch- 
«8Be  d'AnKouleme,  Sechel,  Beurre  d'AnJou. 

On  Sta. 1041(0— Do jecne  d'Ete.  Wilder,  Clapp  Favorite,  Beurre  8u- 
lierfln.  Bartlett,  Belle  Lucrative.  LeConte.  Flemish  Beauty,  Seckel. 
Seurre  Clalrgeau,  Iviwrence.  Kielfer,  Beurre  Easter. 

Ohiental  Type— Mikado,  Garber,  Mme.  Von  Selbold.  Very  produc- 
tive, and  valuable  for  canning  and  evaporating  only. 

lis 
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FLUBia 

ISattve  and  Atrojmn.) 

BiFLuiATioH  OF  CoLOiMB — lat,  name  of  TUletr;  2d,  oolor;  Sd,  clwa' 
— Metlrar  free  or  cllngitoiiei  4th,  SMSon;  remainder,  ragloii  In  whlcb^ 
the  rartetlM  are  rocommended. 

ABBKETUTionB — Color— R,  rod;  T,  rellow;  B,  blue;  G,  E^eea;  F,  pur^ 
pla  or  pnrpllBh.  Seeaon — As  for  Peachae.  '  Class — C,  cllngatone;  F. 
fraestone. 
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JAPANESE  FLtniS. 
PruQue  TriHon  Ol  Botanlata— Prunus   Japontca  of  Pomologlsts. 

For  many  years  post  efforts  have  been  made  to  Blmpllfr  tbelr  nomen- 
clature  and  remove  tlie  perplexing  eynonymy  resulting  from  the  Jap- 
anese names,  wblch  usually  refer  to  a  ctaaa  or  type  or  the  localtt?  from 
wblcb  trees  are  exported,  and  bave  resulted  In  the  confusion  wbich  bu 
existed  In  their  nomenclature.  Specific  names  have  lately  been  adopted 
by  leading  American  PomoloElsts,  and  plums  dlBsemln:.ted  under  these. 

ABBBrTiATionB  AKD  BxPLANATioKs — Suue  aB  for  Natlre  and  Enro- 
pean  Iluma.  Synonyms  entered  In  small  type  after  the  accepted  name 
of  each  variety. 
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JAPANESE  PLUH»-~CoQtliiued. 

RAUK 

1 

CniMf  Varitlia.- 

p 

& 
p 

B 

i 

Stiimma    &    Rebi«- 
B^tlff. 

s-£~"-- 

VE, 
R~ 

TrilleniandSiimtn. 

piuinm  amoHi. 
(Slmon'B  Chlneaa  Apricot  Plum.) 
A  remarkable  Irult  Indeed.  .  Tbls  was  Introduced  24  years  ago  Irom 
CUna.  The  tree  Is  of  attractlTs,  erect  and  compact  habit;  flowers  very 
■maU;  Irult  large,  flattened,  2  1-2  by  2  3-4  Inches  broad,  by  1  1-2  to  2 
IndieB  through,  resembling  a  ripe  tomato;  flesh  yellow,  fine  grained  and 
flrm;  Juicy,  subacid  and  with  a  remarkable  combination  ot  flavorfl,  auch 
as  pear,  pineapple  and  mnskmelon;  quality  best;  begins  to  ripen  June 
IS,  and  lasts  one  month.    The  tree  Is  a  shy  bearer. 


NATIVE  QRAPBa. 

BxpLinATioK  or  Coltjukb — 1st,  name;  2d,  variety;  8d,  season;  4tli, 
use;  remaining  columns  for  regions,  etc 

Abbhtutiokb— Color — W,  white.  B,  blue  or  bladi;  R,  red;  FB,  juUe 
blue.  Season — E,  early,  maturing  from  beginning  to  end  of  July;  U, 
nedlam,  maturing  from  end  of  July  to  Angust  15;  L,  late,  maturing 
after  middle  of  August;  TL,  very  late,  maturing  after  middle  of  Septem- 
<»M.  XJie— M,  market;  T,  table;  W,  wine. 
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QHAPES— GODtlntwd. 


_,UUyK 


GRAPBS-'Coaelnded. 


BIST  vABixTiEa  roB  VABsxr  a  owbbi  or  iu.tuxitt. 
Uoo^e,  Diamond,  Uiighton,  iTes,  Delaware,  Niagara,  Concord,  Per- 
Una,  Dtana. 

BEST  TABiiriBa  FOB  whtc 
Red — Norton'a  Virginia,  Lenoir,  Clinton,  Concord,  Ives,  Tbomas. 
White — MlBBOurt  Rleallng,  Catawba,  Delaware,  Elvira,  Wafren,  Noab,. 
Scnppemong. 
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SI1U.WBBRBIBS. 

Explanation  of  Columns — lat,  name;  2d,  sex;  3d,  orlKin;  4Ui,  uw; 
Gth,  season. 

AraBEviATioNs— Sex — P,  Pistillate;  H.  hermaphrodite  or  blsexnaL 
Use— F,  ramlly;  M,  market;  LM,  local  market  Season— B,  early;  TEl, 
very  early;  li,  late. 
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(BxFLANATioss  A.SD  Abcbeviatioxs  as  for  other  fmlts.) 


BLACKBERRIES. 


MULBERRIES. 


H 

H 

VL 

E<tL 

« 

•F 

Interior  Irult;very  prollQo;  rpooia- 
mended  (or  ponltry  nod  bog*. 

PIGS. 

BxPLAHATiON  or  CoLUKHB — 1st,  name;  Zd,  Blze;  3d,  color;  4Ui,  aeuoB; 
remaining  columna  for  reflons,  etc 

ABBBETUT10N8 — Slze — S,  Bmftll ;  L,  large;  M,  medlnm;  Color — ^W, 
white.    Season — E,  early;  H,  middle  season;  E  and  L,  early  and  late. 
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GxplaDBtlons  and  abbreTlatlonB  same  Figs,  except  color.    R,  red;  Ai 
amber;  DR.  dark  red,  or  nearly  black;  T,  yellow;  TR,  r^How  red. 


ri7,i  B  [MHap  I 


BRUARKH 


BaM*B  Hammoth.1! 


...Tine  quality. 
.  Bnooeeda  bast  In  Sonthwsit  i 
.  Uo«l  genentllj  onltlTAted. 
.  lArge  and  good. 


Qulncee  need  strong  clay  soil.    Tbejr  are  unproductive  In  gray  land, 
except  Chinese.  US 
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JAFAl'J   P£RSIMMUNS. 
(DloepyroB  Kaki.) 

It  la  almost  impossible  to  give  an  accurate  Domenclature,  owing  to 
tbe  confusion  wblch  ezists  In  the  coilections  Imported  from  Japan. 
Tbese  collections  seldom  contain  more  than  twelve  varieties:  yet. 
when  the  trees  bear  fruit,  the  same  name  Is  often  used  to  apply  to- 
several  distinct  varieties,  or  one  variety  has  several  names.  T&e  best 
and  most  distinct  varieties  have  been  included  In  this  list,  and  with, 
such  synonyms  added  thereto  as  have  been  ascertained  after  several 
years'  trial;  and  while  no  claim  is  laid  to  strict  accuracy,  the  aim  has. 
been  to  reach  this  as  nearly  as  possible. 

Alt  the  varieties  are  hardy  In  the  Middle  and  Coast  Regions,  and_ oc- 
casionally In  the  Mountain  Region. 

The  fruit  Is  usually  of  a  bright  orange  red  or  vennlUon,  the  color- 
being  more  or  less  intense,  according  to  variety,  and  begins  to  color 
when  halt  grown,  but  should  be  allowed  to  hang  upon  the  trees  until 
Just  Hfefore  frost  is  expected;  or,  with  the  early  ripening  varieties,  un- 
til fully  soft.  It  gathered  before  frost  there  Is  a  slight  astringency 
next  to  the  akin,  but  tbis  disappears  after  being  kept  In  the  house  for 
a  few  days  or  weeks.  If  allowed  to  be  slightly  touched  by  trost,  the- 
flavor  iB  much  Improved,  but  it  will  then  not  keep  many  days.  It  Is. 
therefore,  desirable  to  gather  the  fruit  before  frost.  If  Intended  tor 
keeping,  and  then  some  varieties  will  keep  until  January  or  February. 
The  flesh  is  soft,  rich  and  sweet,  and  with  a  slight  apricot  flavor. 
The  fruit  should  be  eaten  with  a  spoon. 

Borne  varieties  are  apt  to  overbear,  and  should  have  the  fruit  thinned 
as  soon  as  set  in  April. 

Trees  are  propagated  mainly  by  grafting  upon  the  collar  of  the  roota 
and  upon  the  native  species.  Seedlings  vary  In  size,  shape  and  quality, 
but  tna  largest  proportion  are  male  plants,  and  those  which  are  fmlt- 
ful,  are  apt  to  produce  small  and  worthless  fruit;  very  little  reliability 
can.  therefore,  be  placed  upon  seedlings,  so  tar  as  yielding  edible  fruit. 

Amonj;,  or  Yemon  (name  of  a  Japanese  ornament).  Round,  flattened,, 
deeply  ribbed,  dark  orange  red,  and  sometimes  yellowish  red,  two  and 
a  halt  to  three  inches  In  diameter,  average  weight  six  ounces,  and  oc- 
caaionally  a  specimen  weighing  alKteen  ounces  is  produced.  Very 
sweet,  flesh  red,  and  is  edible  while  silli  solid;  quality  improves  as  it 
becomes  soft.  Maturity,  September  to  end  of  November.  Trees  of 
moderate  height 

Hachiya  ("Beehive"  In  Japanese).  Synonyms:  Costata,  Imperial. 
Tomato,  etc.  Oblong,  with  blunt  apex,  slightly  ribbed,  two  and  a  half 
by  three  Inches;  average  weight  Ave  ounces.    Flesh  deep  orange  red; 
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utnogent  while  solid;  but  awfet  and  very  good  when  sott.  Should  be 
tioiin-rlpened,  and  can  be  kept  until  March.  Tree  ot  vigorous  and  tall 
Snmh. 

BifoJeume  (weighs  one  hundred  "me,"  a  unit  of  Japanese  weight). 
lUt  Is  perhaps  the  most  desirable  of  all  the  round,  red  flesh  varieties, 
udu  the  fmit  affects  Tarlous  shapes,  it  is  known  uader  many  names. 
HKh  as  Pound,  Tane-nosaht,  or  Seedleaa,  etc.  The  Agricultural  Bu- 
retn  of  Toklo  glvee  the  latter  name  to  a  variety  with  black  mottled 
ipei,  bat  we  find  both  round  and  elongated  forms  upon  the  same 
Itw,  as  aJso  uniformly  orange  and  orange  yellow  colored  specimens, 
vUle  many  are  heavily  tipped  with  black.  The  variation  of  forms 
and  colors  douhtless  led  to  its  array  of  synonyms.  Fruit  large,  average 
tlim  Lnches  In  diameter,  and  five  ounces  In  weight;  usually  flattened, 
but  elongated  forms  are  quite  common  upon  the  same  branch.  Flesh 
bright  orange  red.  Keeps  very  late.  Must  be  soft  before  being  edible. 
Tree  of  moderate  height;  apt  to  be  of  dwarf  growth. 

loyanMi  Oafef  (name  ot  locality).  Medium  to  large,  round,  but  somei 
wbtt  narrower  at  the  apex;  yellowish  orange,  with  dark  black  pencil- 
tugs  St  apex.  Flesh  dark  brown  or  grayish  brown;  very  sweet  Can 
be  eaten  when  solid;  four  to  six  ounces. 

KvTOkvmo  (This  may  possibly  be  Qoshio-hlra,  or  Palace  Perslm- 
mini).  Very  large,  round,  somewhat  flattened;  three  to  three  and  a 
Ut'lDches  In  diameter;  average  weight  ten  ounces,  and  sometlmea 
jleldB  specimens  ot  sixteen  ounces  In  weight;  keepe  late.  Flesh  red. 
Tree  erect  grower. 

Mivo-tan.  Synonym:  Mazelll.  Round  or  slightly  oblong,  two  and  a 
halt  inches  In  diameter;  average  weight  flve  and  a  half  ounces;  slightly 
ribbed.  Skin  deep  orange  red.  Flesh  usually  deep  brown  red;  but 
bright  red  or  half  reu  and  half  brown  fleshed  specimens  are  often  pro- 
duced upon  the  same  tree,  the  results  of  cross-fertilization  by  other 
varieties.  Tree  ot  medium  or  dwarf  growth;  exceedingly  prolific. 
PVoit  keeps  very  late.  The  brown-fleshed  specimens  are  edible  while 
solid,  and  as  early  as  October  1. 

Okane  ("Stout  young  girt"  In  Japanese).  Synonyms:  Oblong  Hya- 
tame,  Hikado,  etc.;  medium  to  large,  two  and  a  half  by  three  and  a 
balf  Inches;  deep  red;  nearly  always  seedless;  keepe  late. 

Tturwno-ko  ("Stork  Egg").  Synonym:  Mlnokakl  {"Persimmon 
from  Hlno,"  a  locality).  Large,  oblong,  pointed,  two  and  a  half  by 
tbree  and  a  half  Inches;  weight  four  to  flve  ounces,  sometimes  ten 
onitces.  Skin  bright  red;  some  specimens  black  at  apex.  Flesh  red, 
very  good.  Keepe  late.  Edible  .only  when  soft  Foliage  long  and 
ttlny;  tree  compact  and  vigorous  grower.  Thts  variety  varies  very 
much  as  to  size  at  different  seasons. 
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TeOa-IcM  ("No.  1,"  or  "Bert  tn  Tado,"  latter  being  the  old  name  of 
ToUo>.  Sjnonym:  Mani-Oata  ("round  Bh&pc")  Medium,  round, 
some  Bpeclmens  ellglitlr  oblong,  flattened  at  base  aad  narrowing  at 
apex,  ■kin  dark  red,  often  with  black  mottllnge  near  ai>ex;  flasli  ma- 
hogany brown,  with  darker  epota,  brittle  and  Is  edible  while  solid,  aa 
early  aa  October  1.  Very  prollflc  and  bears  fmit  In  large  clusters. 
Tree  an  upright  grower. 

Zenji,  or  Zlngl  (name  of  Japanese  village) — Small,  one  and  three- 
fourths  by  two  Inches;  weight  three  to  fonr  onnoea.  Plesh  dark  brown, 
wlUi  darker  spots  very  sweet.  Edible  as  early  as  middle  of  September, 
wMle  still  BoUd,  and  lasts  throughout  October. 


itizecy  Google 


GEORGIA 

State  Board  of  Entomology 

BULLETIN  NO.  28,  MARCH  19«9. 

"BLACK  ROOT"  DISEASE 

of  Cotton  in  Georgia 

and  its  Control. 


ThU  Bnlledn  contalna  a  brief  •ummory  on  InvemigatloDi 
expvrimenia  conducted  from  IMS  to  19M. 


A.    C.  LEWIS 

Awlatint  State   Enlomologlat 


CAPITOL  BUILDING 

Atlanta     -    -    -    Georgia. 


Georgia  State  Board  of  Entomology. 


ORGANIZATION 

T.  O.  HUDSON. 

Chairman,  Commlseloaer  oF  Agrirullure,  Atlanta. 

Ex-Offlclo  Member. 

P.  J.  BERCKMANS. 

President  of  State  Horticultural  Society,  Augusta. 

Ex-Offlclo  Member. 

J.  J.  CONNER. 

President  of  State  Agricultural  Society.  CartersvUle. 

Kx-Offlcio  Member. 


E.  L.  WORSHAM, 
tjtate  EntomoIoRlat  and  Secretary  of  the  Board,  Atlanta. 

A.  C.  LEWIS. 

AesiBtant  State  BntomologlGt,  Atlanta. 

W.  V.  REED, 
E^eld  Aselstant  Entomologist.  Atlanta. 

O.  R.  CASEY. 
Deputy  Inspector,  Adairsvllle. 


W.  W.  CHA8B. 
Deputy  Inspector.  Atlanta. 


itizecy  Google 


ACKNOWLEDGEMENTS 

without  tbe  generous  coKtperatloD  of  different  cottoD  planters  wbo 
bare  tested  our  resistant  cotton  seed  and  made  a  report  to  us  upon 
the  £ame,  the  vork  reported  upon  in  this  bulletin  could  not  have  been 
carried  out  so  succesafully.  and  we  wish  to  tbank  all  of  tbeee  gentle- 
men. We  feet  grateful  not  only  for  tbe  reports  received,  but  also  for 
the  Interest  that  tbe  planters  have  shown  In  the  Investigation. 
We  desire  to  tbank  especially  the  following  gentlemen: 
Prof.  W.  A.  Orton,  of  the  Bureau  of  Plant  Industry,  Washington, 
D.  C,  tor  tbe  man.f  valuable  suggestions  given  In  the  beginning  of  tbe 
work,  and  for  furnishing  us  seed  of  tbe  Dillon  and  Dixie  cottons  for 
planting  In  1905. 

Hon.  B.  S.  Miller,  Columbus.  Ga.,  for  furnishing  land  atZellobee 
on   wbicb  experiments  were  conducted  In  1905.  1906  and  I90T. 

Mr.  Ed.  Howell,  Vienna,  Ga.,  for  furnishing  land  tor  experimental 
purposes  in  190G,  1907  and  190S, 

Mr.  J.  R.  Jordan,  Pelhmm,  Ga.,  for  land  furnished  tor  experimental 
purpOB«8  in  190S. 

Ck>l.  W.  D.  Hammack,  Coleman,  Ga.,  for  testing  and  growing  for  us 
different  selections  and  hybrids. 

Parties  desiring  to  purchase  resistant  cotton  seed  may  be  able  to 
secure  them  from  the  following  parties,  who  bave  been  growing  the 
resistant  cotton  for  several  years. 

Mr.   Ed.  Howell,  Vienna,  Ga.,  has  grown  the  Dillon,  Dixie  and  Re- 
sistant Strain  of  Excelsior. 
Mr.  O.  A.  Boieman.  Ashbum,  Ga.,  has  grown  the  Dixie. 
Mr.  G.  L.  Collins,  Arlington,  Ga.,  has  grown  the  Dillon. 


^.y  Google 


TABLE  OF  CONTENTS 

Introduction    S 

Distribution    5 

Annual  Loss  from  Black  Root G 

BxtemaJ  Symptoma  of  tbe  Disease ^ 

Internal   SymptomB    7 

The  Cause  of  Black  Root 7 

Plants  Attacked  by  the  Fungus 7 

Condltlone  Favorable  to  the  Diaease 8 

Nature   of   Soil    Infected N 

Rotation  of   Crops K 

Retubt  on  Ex»^KiuKNTM  fuaa  1905  to  1908. 

Non-ECect  of  Fertlllzere  In  Controlling  the  Disease 9 

Non-Effect  of  Fungicides 9 

Date  of    Planting 9 

Comparative  Resistance  of  DlOerest  Varieties  of  Cotton 10 

List  of  Varieties  Tested  and  Per  Ceat.  of  Bach  that  Died 10 

Tests  of  Dillon  and  Dixie  Cottons 12 

Relation  of  Nematode  Worms  to  Black  Root 1- 

List  of  Plants  Subject  to  Attack  hy  the  Nematodes 1^ 

Effect  of  Rotation  of  Crops  on  Nematodes '. 13 

List  of  Plants  not  Attacked  by  the  Nsmatodes 14 

Selection  of  Seed  from  Resistant  Plants IS 

Method  of  Selecting  Seed 15 

Results  Secured  from  Selecting  Resistant  Plants IS 

Hybridizing  Experiments   (Crossing  Varieties) IS 

Distribution  of  Resistant  Cotton  Seed SO 

Plan  of  Future  Work 21 

Summary  of  Reports  from  Individual   Planters  who  hav«  tested 

the  Resistant  Cotton    21 

Summary   and   Recommendations 23 


^.y  Google 


"BLACK   ROOT"  DISEASE  OF  COHON 

IN  GEORGIA  AND  ITS  CONTROL 


Bt  a.  C.  Ixwia. 


INTRODUCTION. 

In  Bulletin  No.  22,  of  the  Georgia  State  Board  ctf  Entomology,  ts- 
Boed  December,  1906,  the  "Black  Root"  disease  o(  cotton  was  described 
in  detail.  In  tbts  bulletin  a  report  was  also  made  on  the  experiments 
conducted  In  1905-1906.  Since  then  the  experiments  have  been  con- 
liDued  along  the  same  line  on  a  much  larger  scale  with  very  valuable 
and  gratifying  results.  The  results  reported  before,  have  been  con- 
Brmed  and  certain  factors  have  proven  to  be  of  prime  Importance  in 
the  control  of  the  disease.  In  order  that  these  latest  results  may  be 
placed  in  the  cotton  growers  hands  at  once  it  is  deemed  advisable  to 
Issue  this  bulletin  at  this  time.  It  ts  believed  that  If  the  recommenda- 
tions given  are  followed  this  season  and  In  the  future  by  the  cotton 
growers  who  have  the  disease  on  their  farms,  it  will  result  In  a  great 
saving  to  tbem, 

DISTRIBUTION. 

The  "black  root"  or  "wilt"  disease  of  cotton,  as  It  is  sometimes 
called,  is  now  known  to  occur  in  the  following  States:  North  Caro- 
lina, South  Carolina,  Georgia,  Florida,  Alabama,  Mississippi,  Arkansas 
and  Louisiana. 

In  Georgia  we  know  the  disease  occurs  in  the  following  counties: 
Berrien,  Bibb.  Brooks,  Burke,  Calhoun,  Chattahoochee,  Colquitt,  Co- 
lumbia, Coweta,  Crisp.  Dooly,  Dougherty.  Early,  Effingham,  Emanuel, 
Grady,  Harris,  Houston,  irwtn,  Laurens.  Lee.  Lowndes,  Macon.  Marlon. 
McDnflle,  Montgomery,  Muscogee,  Pierce,  Pulaski.  Randolph,  Richmond, 
Schley,  Stewart,  Sumter,  Talbot,  Terrell,  Telfair,  Thomas,  Troup, 
Washington,  Webs:.er  and  Worth.* 

■Probably  occurs  In  Dtber  counties  also.  The  dlstrltratlon  «■  giyen  was  de- 
tenntiied  by  pcrsoDal  Investlsatlon.  In  a  majorlt;  of  tbe  counties,  and  also 
tuna  correepoDdeDtB  wbo  sent  apedmens  of  diseased  plants  to  be  Identlflea. 
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ANNUAL  LOSS  PROM  "BLACK  ROOT." 

The  Eumual  lose  to  the  cotton  growere  In  GeorglK  from  black  root 
Is  very  great,  amountliuc  «t  least  to  tens  of  thousands  of  dollara. 
The  following  cases  whlcb  have  come  under  obserration  will  abow 
how<  heavy  the  loss  has  been  to  some  Indlrldualsi  In  1904  Hon.  Bu 
B.  Miller  placed  the  loss  on  his  plantation  at  Zellobee  from  fl.OOO.OO 
to  fl,eO0.O0.  In  190&  Mr.  Ed.  Howell.  Vienna,  Go.,  placed  his  loss 
at  the  same  amotint  In  1908  Mr.  C.  C.  Clay,  Cobb,  Qa.,  lost  from  ten 
to  fifteen  bales,  and  Mr.  C.  R.  Whitley,  Americus,  Ga.,  lost  as  much 
It  not  more  than  Mr.  Clay.  In  many  fields  we  have  seen  from  one 
to  five  acres  killed  outright,  and  the  remainder  of  the  field  stunted 
K>  as  to  greatly  reduce  the  yield.  Frot.  W.  A.  Orton  eetlmatei  tbm 
annual  loss  from  blade  root  in  the  infected  States  at  |S,000,000.00.* 
Figuring  upon  this  basis  a  conservative  estimate  of  the  loss  each  year 
In  Oeorgia  Is  about  $200,000.00. 


•Farmer's  Baltetin.  U.  8.  DepBrtment  at  Agriculture,  No.  338,  p.  7. 
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EXTERNAL  SYUPTOMS. 

The  flrst  outward  symptom  of  black  root  is  general);  a  wilting  ot 
wme  of  the  leaves  as  shown  In  Fig.  1.  Many  ot  tbe  youog  plants 
dte  within  a  few  days  after  the  first  symptoms  of  the  dtseaae  appear, 
which  is  usually  when  they  are  about  six  weeks  old.  Plants  will  con- 
tinue to  die  DOW  and  then  until  froet.  Some  ot  the  plants  attacked 
may  partially  recover  from  the  disease,  and  put  out  side  branches  near 
the  ground,  but  as  a  rule  these  branchee  do  not  produce  much  cotton. 
In  the  course  ot  time  plants  killed  by  the  black  root  disease  lose  all 
their  leaves,  and  tbe  small  branches  drop  off  leaving  only  the  black- 
eaed  stem  standing.  Many  plants  that  are  not  killed  outright  by  tbe 
disease  are  much  stunted  In  growth  and  their  yield  reduced.  This 
phase  of  the  disease  is  often  overlooked  by  many  planters.  In  several 
instances  nearly  whole  Oelds  have  been  found  in  this  stunted  condi- 
t  on  and  tbe  owner  was  not  even  aware  that  tbe  cotton  was  diseased. 

INTBRNAL   SYMPTOMS. 

The  internal  symptoms  of  this  disease  are  very  characteristic,  so 
that  It  is  not  difficult  to  tell  black  root  from  any  other  disease  that 
cotton  Is  subject  to  Id  Georgia.  If  the  roots  and  stem  of  a  diseased 
plant  are  examined  by  cutting  lengthwise,  it  will  be  found  that  the 
woody  portions  are  black  or  much  discolored.  This  Is  tbe  symptom 
that  has  given  tbe  disease  the  name  "black  root." 

THE  CAUSE  OF  BLACK  ROOT. 

The  cause  of  the  cotton  disease  commonly  called  "black  root"  or 
"wilt"  Is  a  fungus,  Neocoamospora  vasinfecta  (Atk.j  Brw.  Sm.,  which 
attacks  the  roots  and  stems  of  the  plants.  During  the  winter  tbe  fun- 
gus lives  on  the  decaying  cotton  roots  and  stems  and  in  the  eoll  mainly 
in  the  form  of  spores.  (The  spores  corresponding  to  the  seeds  ot  tbe 
higher  plants.)  In  the  spring  when  the  cotton  begins  to  form  rootlets 
and  roots  these  are  attacked  by  tbe  fungus.  The  fungus  penetrates 
tbe  roots  and  grows  up  into  the  stem  following  the  water  ducts  and  . 
plugging  tbem  with  its  mycelium.  This  prevents  the  upward  flow  of 
sap  from  the  roots,  thus  cutting  otf  the  lood  supply  and  stunting  or 
killing  the  plants. 

i 
PLANTS  ATTACKED  BY  THE  FUNGUS. 

So  far  as  known  cotton  and  okra  are  the  only  plants  the  black  root 
fungus  lives  on  as  a  parasite.  In  some  parts  of  the  State  cowpeas 
wilt  and  die  in  much  the  same  way  as  cotton.  This  disease  Is  caused 
by  a  fauguB  which  Is  closely  related  to  the  fungus  that  attacks  cotton. 
On  this  kind  of  land  tbe  Iron  cowpea  should  be  planted,  as  It  is  very 
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about  the  10th.  of  June.  In  this  c&ee  I  think  the  weather  condltloDs 
hRd  more  to  do  with  the  results  than  the  late  planting,  the  weather 
being  dry  and  warm  [or  some  time  after  the  cotton  was  replanted. 

COMPARATIVE  RESISTANCE  OF  DIFFERENT 
VARIETIES  OF  CO  I  TON 

In  our  experiments  we  have  tested  so  far  4^  varieties  of  cotton,  to 
see  If  we  could  Bnd  a  variety  that  would  be  resistant  to  the  black  root 
disease  of  cotton.  The  different  varieties  showed  great  variation  In 
TCfiistance  to  the  disease,  but  none  of  them  were  resistant  enough  to 
be  worth  propagating  (or  this  purpose.  In  all  but  one  of  the  varieties, 
namely,  Red  Sbank,  60  per  cent,  or  more  01  the  cotton  died  from  tbe 
black  root  disease.  While  the  Red  Shank  was  somewhat  resistant,  4S 
per  cent,  dying,  it  was  discarded  on  account  of  Its  poor  yield. 

Of  tbe  long  at^e  onttona  tested  only  one  the  Mltaflfl  tbowwd  any 
marked  resistance,  and  this  variety  is  not  adapted  to  Georgia  conditions. 

In  the  following  list  the  figures  after  each  variety  show  the  per  cent, 
of  cotton  that  died  from  the  black  root  disease.  In  each  case  here  and 
elsewhere  in  this  bulletin  the  percentage  of  dead  cotton  was  datermlBod 
by  actual  count  made  as  follows:  A  few  days  after  the  cotton  had 
been  chopped  out  to  a  stand  a  count  was  made  of  tbe  number  of  stalks 
in  each  plat,  and  at  the  last  picking  the  live  stalks  were  counted. 
Stalks  nearly  dead  or  l>adly  stunted,  enough  to  be  of  no  value,  were 
counted  as  dead. 

Lilt  of  Varieties  Tested  and  Per  Cent,  of  Each  that  Died. 
Short  Stapix  ob  Upland  Cottons. 

Variety                              Per  cent    Variety  Per  conL 

dead.  dead. 

Red   Shank    45  Keenan    66 

Corley's   Wonderful    54  King's  Improved    65 

Boykln    55  Storm  Proof   65 

Shank  High  65  Baugbn's    66 

Scbley    66  Teiae   Oak    66 

Hawkins   56  Southern   Hope    66 

Lewis'  Prize   57  Columbia    70 

Tool's    Prolific    58  Gold  Standard 70 

Rowden     59  Hardin 72 

Augusta   tjluster    60  Poulnot    77 

Triumph    60  Excelsior 7i 

Dongola    61  Broadwell's    Donble-Jolnted  80 

Bates    61  Brancroft  Herlong 30 

Drake's  Cluster    62  Gold  Coin  SO 

Texas  Wood 63  Peterkln    81 

Allen  Big  Boll 64  King's    Early   87 

Layton  64  Cook  95 

Pride  of  Georgia 64  Culpepper    95 

Wlllefs  Red  Leaf 64  Russell    96 
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VwiotF 

Loxo  St*pu 

Per  cent 

dead. 

22 

60 

50 

63 

64 

c  CorroNB. 
variety 

Par  cenL 
dead. 

FloradorEk    

Sanflower   

Allen    

Grlffen  

Boyd's  Proline    ... 

ClarkBBTllle    

OuDce  Boll  

Edlsto  Sea  Island  . 

66 

70 

70 

83 

TESTS  OP  DILLON  AND  DIXIE  COTTONS. 
Tbese  two  varieties  of  cotton  were  orlgliiBted  by  Prof.  W.  A.  Orton, 
of  the  Bureaa  or  Plant  Industry,  U.  S.  Department  of  Agrieulture. 
Washineton,  D.  C.  In  rarlety  tests  made  in  1900  by  Prof.  W.  A.  Orton, 
tbe  Jackson  Llmblesa  was  found  to  be  tbe  most  resistant  lo  the  disease 
o[  the  varieties  tested.  By  continued  selection  of  tbe  most  resistant 
plants  from  tbis  variety  be  has  secured  a  strain  of  this  type  of  cotton 
which  Is  very  resistant  t«  the  black  root  disease  ot  cotton.  Tbis  re- 
slttant  strain  he  has  named  the  Dillon.  Tbe  Dixie  originated  trom 
■  selection  made  by  Prof.  W.  A.  Orton,  in  Alabama  In  1901.  In  1905 
Prof.  Orton  kindly  furnished  us  some  seed  ol  both  of  tbese  varieties. 
Each  year  In  our  tests  they  have  proven  to  be  quite  resistant  to  tbe 
disease,  only  10  per  cent,  to  15  per  cent,  dying,  where  TG  per  cent,  to 
95  per  cent,  ot  tbe  ordinary  varieties  died.  Fig.  2  shows  the  compara- 
tive resistance  of  tbe  Dixie  and  Natlvs  Qreen  Seed. 

RBLATION  OF  NBUATODS  WORMS  TO  BLACK  ROOT. 

Many  farmers  In  Qeorgia  know  from  dear  experience  that  cotton 
frequently  dies  very  badly  when  planted  after  the  common  cowpea. 
That  tbis  Is  due  to  the  tact  that  tbe  cowpea  increases  tbe  number  ot 
aematodes  fn  tbe  soil  and  tbat  their  presence  In  the  cotton  roots  In- 
creases the  severity  ot  tbe  black  root  disease  of  cotton  is  well  known. 

The  nematode  worm,  Heterodera  radicioola  (Orett.  Mul.)  is  a  parwlte 
which  InfestB  the  roots  of  many  plants,  and  causes  the  knots  commonly 
known  as  nematode  galls.  Affected  plants  are  very  much  stunted  and 
Bometlmea  killed.  A  few  weeds  and  a  great  number  of  cultivated 
plants  are  subject  to  attack  by  tbe  nematode  worms.  Tbe  most  com- 
mon ot  these  In  Georgia  are:  Cotton,  cowpeas  (all  varieties  except  the 
Iron),  watermelons,  cucumbers,  cantaloupe,  sugar  cane,  okra,  cabbage, 
collard,  potato,  sweet  potato,  tobacco,  malberry,  peaches  and  figs.  In 
addition  to  tbe  above  Prof.  Atkinson  mentions  the  following  plants 
■«  being  badly  aflected  In  Alabama:  Citron,  bird's  foot  clover  (£iOttu 
corniculatiu) ,  rutabaga,  parsnip  and  salsify.*  In  Fanner's  bulletin  No. 
333  Prof.  W.  A.  Orton  mentions  tbe  following  weeds  aa  being  subject 
to  attack  by  tbe  nematode  wormB;  purslane,  pigweed,  {Amartmthiu), 

•A!«l»«ina  ErperlnieDt  Station,  Bulletla  No.  B,  new  lerles.  1899. 
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"M»F-pop,"  "Indian  potato"  and  '"Saw  brier. "  Prot.  Orton  also  stale- 
tbat  "Bermuda  grass,  chufas,  and  Bummer  oats  are  slightly  susceptible, 
bnt  probably  can  be  used  in  rotation  wben  root-knot  Is  only  Blightly 
prevalent" 

All  of  our  experiments  and  observations  go  to  abow  tbat  crops  wbicb 
BSpport  the  nematodes  should  be  avoided  if  It  Is  desired  to  raise  cotton 
on  the  land.  Thus  at  Vienna,  Georgia,  on  Mr.  Ed.  Howell's  place  a 
field  was  sown  in  oats  in  the  fall  of  1906.  Tbe  next  summer  after 
the  oats  were  cut,  part  of  the  field  was  sown  in  cowpeas.  In  tbe  spring 
of  I90S  tbe  whole  field  was  planted  In  the  Dillon  and  Dixie  resistant 
eotton.  The  cotton  planted  after  the  oowpeas,  died  very  badly.  In  spotft 
from  2G  per  cent  to  50  per  cent.,  while  on  tbe  other  part  of  the  field 
not  over  10  per  cent  to  15  per  cent.  died. 

In  1905  at  Eellobee,  Georgia,  a  plat  of  land  was  sown  in  sorghum, 
on  which  in  1804  from  75  per  cent,  to  95  per  cent  o(  the  cotton  died 
from  tbe  black  root  disease.  In  1906  this  plat  was  planted  in  corn, 
and  Just  before  the  last  cultivation  Iron  cowpeas  ware  sown.  In  1907 
the  plat  was  planted  with  Dixie  and  Native  Qreen  seed  cotton  with 


FlK.  8 — Iron  Cowpea.    Roots  are  Fr^e  from  Nematode  Osils.    Orlglntl. 


PlB.  4— Nematode  Calls  on  Roota  of  UoHnown  Cowpra.     OrlglDal. 

the  following  results:  About  25  per  cent  of  tbe  Native  Green  Seed 
cotton  died,  and  only  5  per  cent  of  the  Dixie  cotton.  Auotber  very 
marked  diaerence  between  tbis  and  uiothAr  adjoining  plat  irtildt 
had  been  in  cotton  continuously  for  Qve  years,  was  that  the  cotton  on 
the  plat  which  had  been  (n  cotton  for  two  yeare  was  twice  as  tall  as 
that  on  the  other  plat,  and  yielded  at  the  rate  of  a  bale  per  acre. 

This  experiment  ahowa  the  Importance  of  rotation  of  crops  in  coo- 
trolltns  the  nematodea  and  the  black  root  disease  of  cotton.  In  the 
above  and  other  experiments  we  failed  to  find  any  nematode  galls  on 
the  roota  of  the  Iron  cowpea.  The  roots  of  the  Iron  cowpea  are  shown 
in  Fig.  3,  and  in  Fig,  4,  the  roots  of  the  Unknown  cowpea  are  sbown, 
notice  the  galls  on  the  roots  of  the  Unknown  cowpea.  Fig.  6,  ahowe 
nematode  galls  on  cantaloupe  roots.  We  can  not  too  strongly  advocate 
the  planting  of  this  valuable  cowpea,  the  Iron,  on  land  Infested  wltb 
nematode  worms. 

In  addtlon  to  the  Iron  cowpea  any  of  the  following  crops  mar  tM 
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Fig,   S — Nematode   Galls  on   Canteloupe    ItoolB.      Original. 

Dsed  In  the  rotation,  as  they  will  not  support  the  black  root  fungus 
Dor  Increaee  the  number  of  nematodes  In  the  soit;  corn,  wheat,  rye, 
oats,  velvet  bean,  peanut,  and  b&lry  vetch. 

SELECTION   OF  SEED  FROM  RESISTANT  PLANTS. 

No  doubt  many  cotton  planters  have  noticed  that  In  a  badly  affected 
area  where  nearly  all  the  plants  die,  or  are  badly  stunted,  there  may 
be  a  tew  plants  tbat  are  apparently  thrifty  and  resisting  the  disease. 
Such  a  plant  is  shown  in  Fig.  6.  Evidently  these  plants  are  exposed 
to  the  disease  to  a  greater  or  less  extent,  but  do  not  succumb  from 
some  inherent  cause.  Knowing  that  Prof.  W.  A.  Ortou  had  by  careful 
selection  Ereatly  Improved  the  resistance  of  the  Jaclison  cotton  and 
originated  the  Dixie  resistant  cotton,  we  at  once  began  work  along 
tbe  aajn«  line  to  sea  if  w«  oould  secure  a  rseistant  strain  of  ootton 
from  some  of  the  varieties  commonly  grown  In  Georgia. 

MDTHOD  OF  SBLEiGTINO  8BBD.  ' 

Some  cotton  growers  make  a  practice  ol  going  through  tbelr  flelds, 
picking  cotton  from  the  best  stalks,  and  planting  the  seed  to  improve 
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Fig.  6 — A  llpslstant  Plant  o[  CotloD  In  a  BadI;  DlieaBFd  Area.     OrigliiBl. 

tbeir  cotton.  By  continuing  this  pracesa  year  after  year  the  cotton 
may  be  Improved  to  a  certain  extent.  Our  experlmentB  and  others 
show  though,  that  mass  selection  Is  a  very  poor  way  to  secure  a  re- 
sistant strain  of  cotton,  and  tbat  even  when  working  for  yield  alone, 
Individual  eelectlon  U  the  better  method  to  use. 

In  Individual  selection  the  best  and  most  resistant  plants  are  picked, 
and  the  seed  of  each  plant  Baved  by  Itself.  The  nest  season  a  short 
row  1b  planted  from  each  atalk.  The  rows  are  planted  side  by  side 
and  this  gives  a  good  opportunity  for  comparing  the  progeny  from  the 
different  stalks,  and  finding  out  which  selection  has  the  strongest 
transmitting  power.  This  Is  an  Important  point  to  determine,  for  It 
has  been  found  that  plants  like  animals  vary  greatly  In  their  power 
to  transmit  certain  qualities  to  their  progeny. 

Ab  an  Illustration  of  this  variation  In  different  selections  let  us  notice 
In  a  brief  way  the  behavior  of  a  few  selections,  those  from  the  Russell 
and  KxcelBlor.  In  1906  ten  plants  of  the  Russell,  and  one  plant  of  the 
Excelsior  cotton  were  selected,  all  of  which  seemed  to  be  more  or  less 
resistant  to  the  disease.  The  seed  from  these  different  selections  were 
planted  In  1906  with  the  following  result: 
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The  Excelsior  selection  being  so  reelstant,  seed  from  the  wbole  row 
except  from  the  atunted  stalks,  were  saved  for  planting  the  next  season. 
The  BiceUlor  selection  has  maintained  the  resistant  quality  up  to  date, 
in  1908  only  9  per  cent  of  this  cotton  dying  from  the  black  root  disease. 
Fig.  7  shows  the  oompatuUve  resistance  of  this  selection  with  two 
rows  from  unselected  Eiccelslor  seed. 


rig.  7— Result  of  rianllQK  Senl  from  Selwlpi 
rrom  ■elfrled  simk  of  Kicrtalor  :  On  i'J| 
BttA  at  Ex  eel  Hi  or.  Pboiot^rapb  tairD 
Original. 
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In  190G  all  the  Kussell  seleotions  were  discarded,  except  Nos.  1,  2. 
and  3,  as  over  50  per  cent,  ot  the  otbera  died.  In  t90S  oniy  selection 
No.  2  was  saved  tor  planting  the  neitt  eeaeon.  Tte  Ruseell  cotton 
sbowB  how  dlfflcult  ft  Is  going  to  be  to  get  a  reeletant  strain  o(  this 
variety,  and  the  Excelsior  how  easy  it  may  be  to  secure  a  resistant 
strain  of  cotton. 

Many  other  varieties  of  cotton  have  been  taken  up  In  the  same  way 
as  the  RuBseli  and  Excelsior,  but  as  to  take  each  up  in  detail  would 
make  too  long  a  report,  we  will  give  the  results  In  a  general  way. 

RESULTS  FROM  SELECTING  RESISTANT  PLANTS. 

In  1905,  77  altterent  selections  were  made  from  9  dllterent  varletieft 
of  oottOD.  In  1906,  tbe  progeny  of  only  ll  of  tbese  selecUons  ww» 
considered  worthy  ol  further  teetlng.  in  1907,  the  progeny  from  only 
four  of  these  were  saved,  and  In  190S  only  two  of  tbese  were  saved 
for  tutore  planting.  One  of  theee  two  strains  waa  very  resistant  and 
proUHc,  and  will  be  propagaled  next  summer.  1909.  for  distribution 
the  following  spring.  Thus  it  will  be  seen  that  from  the  77  selectlona 
made  in  1905  we  now  have  one  and  maybe  two  resistant  strains  of 
cotton. 

In  1906,  at  Vienna,  Georgia,  4S  different  selections  were  made  from 
S  varieties  of  cotton.  la  1907  tbe  progeny  from  8  of  these  selections 
were  saved;  and  In  190^  only  three  of  these  were  saved  tor  planting 
the  next  season.  Only  one  of  tbese  selections  Is  resistant  enough  to 
propagate  tor  distribution,  the  other  two  wilt  have  to  be  improved  stilt 
more  by  farther  selection  before  they  will  be  resistant  enough  to  grow 
for  distribution. 

From  the  above  It  will  be  Been  that  it  is  no  small  task  to  secure  a. 
resistant  strain  of  cotton,  when  It  requires  in  some  cases  careful  se- 
lection for  several  years  to  secure  the  desired  result.  Then.  too.  It 
must  be  remembered  that  even  If  the  flrst  year  one  scures  a  selection. 
that  Is  resistant,  as  in  the  case  of  tbe  Excelsior,  one  stalk  of  cotton 
must  be  propagated  for  three  years  before  much  seed  can  be  secured. 

HYBRIDIZING  EXPERIMENTS. 
(GftoseiNo  Varietteb.) 

In  1905  several  varieties  of  cotton  were  crossed  with  the  Dillon  to- 
see  If  In  this  way  we  could  not  secure  a  strain  of  cotton  with  long  or 
short  limbs,  that  would  have  the  great  reslslance  of  tbe  Dillon.  W&lle- 
it  Is  yet  too  early  to  make  a  detailed  report  upon  the  different  hybrids, 
some  of  them  will  be  mentioned  In  a  brief  way. 

In  1905  an  extra  good  and  hardy  stalk  of  the  Russell  cotton  wa» 
found  In  our  field  at  Zellobee,  Georgia.  Several  bloo-ns  on  this  stalk 
were  properly  prepared  and  pollenized  with  pollen  from  a  good  stalk: 
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"  Qte  D[iioQ  cotton.  Tbe  hybrids  we  now  have  from  tbla  crass  are 
(iQlte  resistant  and  very  prolific.  We  are  now  aelecUng  to  obtain  a 
uniform  type  (or  this  hybrid.  Tbe  type  <rf  cotton  we  are  selecting  from 
til!  hybrid  1b  shown  in  Fig.  8. 


Fig.    8— Hybrid    Sialk    or    Collon.      Kubs.'II 
CroBaed  witb  Dillon.     OriKloKl 

In  1S05  a  number  of  crosses  were  made  with  King's  Improved  and 
Ok  Dillon  cotton.  We  now  have  a  hybrid  from  one  of  these  crosses 
that  la  very  promising.  In  Fig.  9,  the  comparative  resistance  of  this 
witon.  Hybrid  No.  55-1-5,  with  the  Culpepper  Is  well  shown.  We  have 
Just  E«Dt  out  some  seed  of  this  hybrid,  though  the  type  is  not  yet  well 
fixed.  Next  summer,  1909,  we  are  planning  to  plant  one  acre  of  this 
|»ttoD,  then  In  spring  of  1910  we  will  have  a  quantity  ol  seed  for  dis- 
Iribntlon. 

^m  the  results  thus  far  secured  we  believe  this  phase  of  the  work. 
'■Jhrldizing,  gives  promise  of  securing  son;^  valuable  results.  Up  to 
iite  IS  varieties  of  cotton  have  been  crossed  with  the  Dillon,  and  from 
Kme  or  these  we  hope  to  secure  a  strain  of  cotton  still  better  than 
tie  ones  mentioned  above. 
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DISTRIBUTION  OP  RESISTANT  COTTON  SEED. 

The  object  of  the  work  and  experiments  on  black  root  ie  two  fold: 
1st.  To  secure  strains  of  cotton  that  are  resistant  to  the  disease;  2nd. 
To  propagate  these  resistant  strains  of  cotton  and  distribute  the  seed 
to  the  cotton  growers  who  have  to  contend  wltb  the  disease.  On  ac- 
count of  its  taking  several  years  to  get  this  kind  of  work  well  started 
we  have  not  as  yet  had  any  great  amount  of  seed  for  distribution.  In 
19DG  seed  were  sent  to  20  dittereDt  farmers.  In  1907  to  SI,  In  1908  to  S9, 
and  In  1909  to  125,  making  a  total  of  315.  In  each  case  enough  seed 
were  sent  to  each  party  to  plant  from  one  to  two  acres. 

The  Importance  of  this  phase  of  the  work  Is  at  once  apparent  to  all. 
It  enables  us  to  determine  from  personal  Inspection  of  many  of  the 
fields,  and  from  the  reports  received,  whether  the  cotton  Is  resistant 
or  not  and  how  it  yields.  In  different  sections  of  the  State,  The  farmer, 
though  he  only  gets  enough  seed  to  plant  an  acre  or  two,  can  from  this 
start  soon  have  enough  seed  to  plant  his  whole  farm  In  this  strain  of 
cotton,  if  he  so  desires. 
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PLAN  09  FtmrnS  WORK. 

Amngement>  have  now  been  madb  to  cury  on  the  work  tbis  bmsod, 
1309,  on  a  larger  scale  tlian  heretofore,  and  next  winter  we  hope  to 
ian  over  100  bushels  of  resletant  cotton  seed  tor  distrlbatlon.  We  will 
alio  grow  In  summer  of  1909  several  acres  of  the  Iron  cowpea,  then 
la  spring  of  1910  we  will  be  able  to  distribute  a  limited  quantity  of 
>Md  of  this  vatmble  cowpeo.  The  work  on  eelectlon  and  hrbrldlxUig 
will  Oe  continued  as  heretofore.  The  main  effort  will  be  to  still  further 
InproTe  tbe  resistance  of  the  strains  we  have  already  secured.  At  the 
game  time  an  effort  will  aUo  be  made  to  secure  an  increase  In  the 
field  of  these  resistant  atralne  of  cotton.  Otber  varieties  will  be  tested 
and  an  effort  will  be  made  to  obtain  a  atraln  of  cotton  tliat  will  b« 
reaistant  to  the  nematodes  and  the  black  root  disease  of  cotton.  We 
are  also  trying  to  secure  a  resistant  strain  of  cotton  that  will  yield 
a  rery  blgh  per  cent,  of  lint.  In  100  selections  last  year  the  yield  of 
lint  ran  from  IS  per  cent,  to  43  per  cent.  Tbe  coming  season  the 
progeny  from  the  selection  yielding  43  per  cent,  of  lint  will  be  watched 
wlib  a  great  deal  of  interest.  All  of  our  selections  that  do  not  yield 
UK  per  cent,  of  lint  are  dlacarded,  even  thoush  they  are  resistant,  h 
»e  do  not  believe  that  the  farmer  as  yet  wants  to  raise  cotton  (or  lUe 
seed. 

That  dreaded  enemy  of  cotton,  the  Mexican  Cotton  Boll  Weevil,  Is 
not  In  Georgia  yet,  but  It  is  coming  at  tbe  rate  of  50  to  75  miles  a  year, 
and  nay  reach  here  In  three  or  tour  years.  Tbe  best  way  to  fight  this 
Insect  is  by  certain  cultural  methods  and  the  planting  of  a  very  early 
variety  of  cotton.  By  referring  to  Lbe  list  of  tbe  different  varieties 
of  cotton  tested  for  resUtance  to  black  root  on  page  10,  it  will  be  seen 
that  87  per  cent,  of  King's  Early  died  from  the  disease.  This  Is  the 
variety  that  has  been  used  so  successfully  In  Texas  In  fighting  the  boll 
weevil.  Hence  an  effort  is  going  to  be  made  to  secure  a  resistant  strain 
ol  cotton  from  tbls  or  some  other  early  variety  of  cotton,  so  as  to  be 
prepared  In  a  measure  for  tbe  boll  weevil  when  it  arrives  In  the  State. 

It  may  be  well  to  state  here  for  the  Information  of  those  who  may 
receive  this  bulletin  that  we  now  have  no  resistant  cotton  seed  for 
distribution,  our  st)pply  tor  this  spring.  1909,  being  exhausted.  Re- 
quests for  seed  may  be  sent  In  at  any  time.  All  such  requests  will 
Im  placed  on  file,  and  Blled  in  spring  of  1310,  in  the  order  received,  as 
long  as  the  supply  of  seed  lasts. 

SUMMARY   OP  REPORTS   uROU    INDIVIDUAL  PLANTERS   WHO 
HAVB  TESTED  THE  RESISTANT  COTTON. 

Am  mentioned  on  page  20,  we  have  already  sent  seed  of  the  resistant 
cotton  to  315  planters  who  have  the  disease  on  their  farms.  Eacli 
Muon  a  number  of  tlieea  fields  have  been  Inapected,  and  from  the 
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moBt  of  the  others  reports  have  been  received,  tn  the  following  pftra- 
grapb  Bome  ot  these  reports  will  be  given  In  brief,  to  show  what  the 
results  ot  the  tests  have  been  in  differest  sections  of  the  St&te. 

Col.  M.  B.  Council,  Amerlcus,  Georgia,  reported  that  "None  ot  the 
Dillon  cotton  died,  except  In  a  spot  where  there  Iiad  been  a  watarmelon 
patch  the  year  before,  and  that  80  per  cent,  of  the  adjotntng  cotton 
died  from  the  i:1nck  root  disease."  The  reason  for  the  cotton  djrins 
where  the  waiermelouB  bad  been  was  that  they  had  increased  the  num- 
ber of  nematodes  ]□  the  soil. 

Hon.  C.  C,  Richardson,  Byrou.  Georgia,  reported  that  but  very  little 
of  the  Dixie  cotton  died,  where  the  year  before  over  75  per  cent  of  the 
cotton  died. 

Mr.  J.  Q,  Hall,  Snndcrsville.  Qeorgla.  reported  that  but  from  one  to 
five  per  cent,  of  the  Dillon  cotton,  and  60  per  cent,  of  the  adjoin- 
ing cotton  died  from  the  disease.  Tbe  Dttlon  yielded  l.COO  pounds 
Of  seed  cotton  per  acre,  other  cotton  only  750  pounds  per  acre. 

Mr,  Oscar  Aycock,  Shellman,  Georgia,  reported  that  10  per  cent,  ot 
the  Dixie  cottou  died,  and  50  per  cent,  of  Trultt.  The  Dixie  yielded 
900  pounds,  Pcterkln  1000  pounds,  and  Trultt  COO  pounds  ot  seed  cotton 
perwrc 

Mr.  S.  S.  Sauls,  Shellman,  Georgia,  reiwrted  that  5  per  cent,  of  the 
Dixie  and  BO  per  cent  of  the  adjoining  cotton  died.  The  DUle  yielded 
1,600  pounds  of  seed  cotton  per  atie,  Hawkins  l.OSO  pounds  per  acre. 

IMr.  George  May,  Warthen,  Georgia,  reported  that  5  per  cent,  of  the 
Dillon  and  2S  per  rent,  of  tbe  adjoining  cotton  died.  Yield  of  Dixie 
1,200  pounds  of  ace'l  cotton  pel   ui-re.  yield  of  other  cotton  not  given. 

Mr.  O.  A.  Bozeman,  Aahburti  fleorgta,  reported  that  very  little  ot 
the  Dixie  cotton  died.  Yield  of  Dixie  was  2,260  pounds  on  3,4S0  square 
yards,  less  than  un  ai're;  yield  of  Russell  was  1,350  pounds  per  acre, 
"doth  received  the  same  i.jioHnt  of  fertilizer.  600  pounds  ot  a  9-2-4 
home  mixed  guano. 

Many  other  reports  similar  i^  these  could  be  given,  but  these  Bbow 
how  the  resistant  Eiraina  of  cotton  compare  with  the  other  varieties 
of  cotton  when  grown  on  diseased  land. 

Ot  the  many  fields  that  have  been  visited  In  the  last  three  years 
where  our  cotton  seed  were  planted  only  two  flelds  were  found  that 
died  to  any  great  extent.  One  of  these  flelds  was  planted  after  corn 
and  the  Uuknowii  cowpea,  the  other  was  planted  In  very  loose  and 
sandy  soil.  An  inspection  ot  the  cotton  roots  showed  that  the  cotton 
was  badly  infested  with  the  nematode  worms.  All  of  our  experiments 
and  observations  go  to  show  that  if  the  nematodes  are  not  too  num- 
erous  tbe  resistant  strains  ot  cotton  will  make  a  fair  yield  on  land 
badly  Infected  with  the  black  root  fungus. 
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SUMMARY  AND  RECOMMENDATIONS 

"Black  root"  disease  of  cotton  is  due  to  a  (ungus  that  attacks  the 
roots  and  stems  of  tbe  plants,  and  by  its  presence  In  the  water  ducts 
of  tbe  plant  cuis  olT  tbe  food  supply  thereby  stunting  or  killing  the 
plants  attacked. 

The  fungus  lives  during  Che  winter  In  the  soil  In  the  decaying  cotton 
roois  and  stems  and  probably  also  In  the  form  of  spores  In  tbe  soil. 

The  disease  may  be  spread  from  one  field  to  another  by  animals 
carrying  tbe  Infeoted  soil  on  their  feet  .or  by  running  water  washing 
(be  soil  Into  an  uninfected  Qeid.  For  this  reason  cattle  should  not  b« 
allowed  to  roam  over  Infected  fields  .and  the  washing  of  tbe  soil  from 
an  Infected  field  Into  adjoining  fields  should  be  prevenled  If  possible. 

The  disease  may  aiso  be  spread  on  tools,  such  as  plows  and  cuUI- 
vatore.  One  way  to  avoid  this  Is  to  use  separate  tools  for  this  piece 
of  land;  or  else  the  tools  used  In  tbe  diseased  field  should  be  washed 
with  a  disinfectant  before  using  them  in  another  field.  Corrosive 
sublimate  1  part  to  l.UOO  parts  waler.  or  a  4  per  cent  formalin  solution 
may  be  used  as  a  disinfectant. 

Frequently  a  small  but  badly  Infected  area  Is  found  In  the  middle 
er  at  one  side  of  a  field;  in  such  places  It  may  be  well  to  throw  the 
infected  area  out  of  cultivation  for  three  or  four  years  or  plant  the 
whole  field  In  some  crop  not  affected  by  the  fungus. 

The  disease  can  not  be  controlled  by  the  application  even  In  large 
quantities  of  fungicides,  such  as  Bordeaux  mixture,  copper  carbonate, 
copper  sulphate,  sulphur,  time  and  sulphur,  formalin,  and  tobacco  dust. 

Experiments  covering  four  seasons  Indicate  that  the  disease  can  not 
be  controlled  by  tbe  use  or  disuse  of  commercial  fertilizers  or  by  the 
application  of  large  amounts  of  lime  or  tobacco  dust  to  the  soil. 

Dale  of  planting  whether  early  or  late,  has  but  very  little  If  any 
effect,  in  reducing  the  severity  of  the  disease.  Late  planting  is  oblec- 
tlonable  on  account  of  the  reduction  In  yield. 

Variety  tests  of  cotton  have  shown  that  while  the  different  varieties 
Tary  greatly  In  their  susceptibility  to  the  black  root  disease,  none  that 
we  have  tested,  except  the  resistant  strains  mentioned  below,  are  re- 
sistant enough  to  plant  on  diseased  land. 

The  Dillon  and  DUie  cottons  originated  by  Prof.  W.  A.  Orton,  and 
three  of  our  strains  which  we  have  not  yet  named,  are  quite  resistant 
to  the  black  root  disease  of  cotton.  On  diseased  land  no  other  varieties 
of  cotton  than  these  should  be  planted. 

Rotation  of  crops  is  advisable  in  order  to  reduce  the  black  root  fun- 
gus. If  the  land  Is  infested  with  tbe  nematodes,  and  most  of  the  sandy 
land  in  South  Georgia  Is  more  or  less  infested,  It  should  be  planted 
for  at  least  one  or  two,  or  better,  three  years  In  some  crop  or  crops 
which  will  not  Increase  the  number  of  nematodes  In  tbe  soli.    After 
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this  roUtlon  the  land  mar  be  planted  In  a  resistant  strain  of  cotton 
and  very  little  of  the  cotton  will  die  and  a  good  yield  may  be  secnred. 

In  the  rotation  any  of  the  following  crops  may  be  need  as  tbey  will 
not  Support  the  fuogua  or  the  nemBtodee;  com,  oats,  wheat,  rye.  Iron 
cowpea,   ToWet  bean,   peanut,   and   hatry  vetch. 

Parties  receiving  resistant  cotton  seed  from  the  State  Board  of 
Entomology  or  elsewhere  should  be  very  careful  to  keep  It  pnre.  If 
this  is  not  done  the  cotton  will  not  maintain  for  many  years  the  re- 
sistant quality.  To  keep  the  cotton  resistant  care  should  be  exercised 
to  see  that  no  seed  is  saved  from  stnntad  plants.  To  avoid  this  fa 
over  the  Qeld  once  or  twice  before  the  Bnt  picking  and  pnll  up  all 
stunted  plants.  To  avoid  mixing  the  seed  at  the  gin,  save  the  resistant 
cotton  .until  It  Is  all  gathered,  except  the  top  crop,  before  taking  it  to 
the  giD.  Before  running  It  through  the  gin  see  to  it  that  all  seed  are 
removed  from  the  breast  of  the  gin.  and  let  the  seed  drop  out  on  the 
floor,  or  better,  on  a  sheet.  It  will  pay  to  do  this  even  If  you  have  to 
ray  more  to  get  the  (Mtton  ginned. 

Our  experience  and  the  experience  of  Investigators  In  other  states 
goes  to  show  that  tbe  cotton  grower  ot  to-dar.  In  order  to  raise  cotton 
successfully  and  profitably,  must  practice  rotation  of  crops  and  tbe 
selection  of  seed. 
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Tbe  Investigations  on  Codling  Moth  outlined  In  this  publication 
have  been  conducted  by  Mr.  W.  V,  Reed  under  the  direction  or  the 
State  Bntomologlst.  This  work  will  not  be  completed  until  It  has 
been  conducted  through  another  season,  but  it  is  thought  beat  to  pub- 
lish results  thus  far  obtained  In  order  that  apple  growers  ma;  make 
practical  use  of  same. 

B.   L,  WORSHAM. 
State  Entomologist. 
Atlanta,  Ga.,  March  15,  1909. 
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PART  I. 

Life  history  work,  together  wltb  enperlmental  eprayinss  with  ar- 
senlcals  looliliig  to  the  best  control  of  the  codling  moth  in  the  State, 
was  begun  In  the  spring  of  190G  and  has  been  conducted  yearly  since. 
Very  meagre  success  attended  the  investigation  during  1906  and  ISOT, 
owing  to  the  unfavorable  location  (In  regard  to  late  frosts)  of  the 
orchard  in  which  the  spraying  feature  of  the  work  was  carried  on. 
The  weather  conditions  as  a  whole  during  the  spring  seasons  of  both 
1906  and  1907  were  abnormal,  frost  occurring  as  late  as  the  latter  part 
of  AprI],  The  early  spring  weather  had  been  such  aa  to  start  the  trees 
to  growing  rapidly  and.  consequently,  the  fruit  was  In  just  the  shape 
to  be  most  suBceptlMe  to  cold  weather. 

The  season  of  1908  was  favorable  for  the  work  In  every  respect  for 
making  a  careful  study  of  the  life  history  of  the  moth  and  testing  the 
experimental  spray  outline.  The  outline  was  carefully  followed  with 
Tery  gratifying  results.  It  Is  hoijed  that  the  practical  Information 
obtkined  will  give  farther  Impetus  lo  the  apple  growing  Industry  of 
this  State,  a  resource  now  being  developed.  This  industry  Is  of 
prime  Importance  to  the  people  of  the  northern  part  of  the  State,  a  sec- 
tion particularly  well  adapted  to  appUs,  Some  of  our  native  apples 
are  as  Sne  in  quality  as  are  grown  anywhere  In  the  United  States. 

We  wish  to  express  our  indebtedness  to  Col.  O.  B.  Stevens  and  Mr. 
S,  R.  Christie  of  Cornelia,  Ga.;  Wayman  and  RIegel  of  Pomona,  Ga.; 
and  Mr.  J.  H.  Davis  of  Tallapoosa,  Ga.,  for  placing  their  orchards  at 
our  disposal  for  experimental  work  and  otherwise  rendering  valuable 
aid  In  sundry  ways. 

LIFE    HISTORY. 

Extensive  literature  has  been  published  by  the  Northern  and  West- 
em  States  of  the  Union  covering  the  codling  moth  problem  as  pre- 
sented In  those  particular  sections,  but  in  order  to  coml>at  an  Insect 
peat  successfully  and  economically,  It  Is  of  prime  Importance  that  we 
anderstand  thoroughly  Us  life  history  In  that  section.  Very  often, 
owing  to  varying  climatic  conditions  within  the  iMrders  of  a  single 
State,  an  insect's  life  history  varies  so  much  that  what  is  true  In  one 
section  needs  to  be  verified  In  another  before  the  information  gath- 
ered In  any  one  particular  section  of  the  State  can  be  taken  advantage 
of  in  any  other  section.  Especially  is  this  true  concerning  certain 
stages  of  the  life  history  of  the  codling  moth,  for  In  that  particular 
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stage  from  the  time  the  eggs  batch  until  the  larvae  enter  the  fruit, 
we  find  U  more  vulnerable  to  preventive  measures. 

Naturally,  with  no  accurate  knowledge  of  the  Insect's  lite  blatoi? 
in  this  latitude,  sprayings  tor  this  pest  Id  a  great  many  caees  have 
not  been  tollowed  by  the  best  results,  owing  to  the  guess-work  in- 
volved as  to  wben  the  epraylngs  should  Le  made.  In  the  present  de- 
tailed study  of  the  moth's  life  history,  care  was  taken  to  have  all 
the  observations  made  under  normal  conditions. 

Outdoor  breeding  cages,  together  with  glass  Jars  and  vials,  were  used 
in  the  lite  history  work.  The  glass  Jars  and  vials  were  covered  with 
gauze  cloth  held  In  place  by  rubber  bands,  and  were  i)laced  outside 
or  near  an  open  window.  In  order  that  conditions  would  be  as  nearly 
normal  as  possible.  At  the  same  time  results  were  checked  daily  by 
observations  In  the  orchard. 


Fig.    1 — Adult   codllDK   motb. 


Hibernation,  i'he  codling  moth  hibernates  during  the  winter  in 
the  larval  stage  In  cocoons.  At  the  approach  of  warm  weather  In  early 
spring  the  grubs  ehange  to  pupae  and  later  come  forth  as  adults. 
(Fig.  II.  The  tine  of  emergence  of  the  hibernating  moths  depends 
entirely  upon  the  season.  No  more  exact  barometer  of  the  emergence 
of  the  first  hibernating  moths  can  be  given  than  a  week  to  ten  days 
after  the  petals  of  the  apple  blossoms  tall.  During  our  three  years' 
observation  on  this  |K>lnt  the  emergence  of  the  moths  has  not  varied 
In  the  least  In  this  respect,  although  the  seasons  or  blooming  periods 
have  varied  as  much  as  three  weeks.  In  the  following  table  we  give 
the  dates  of  emergence  ot  the  hibernating  moths  for  the  last  three 

AT  CORNELIA  UM61 


AT  POMONA  U 

J07I 

AT  TAU.APO0!iA  (IMS) 

Ai>ril  ■i'>-  1  mitilt    • 

tULTH,-! 

Aiirll  ■.'7  .  4  fldllll^  . 

Aiiril  10  -  2  adults  ..i..<.ni,-l 

May      ■•  -  I  niiult 

April  l-i  -  -i  ailulIB  eiiH-renl 

m.TS.-ci 

April  l:!  -  1  ailult   pnierawl 

May    111  -  -i  HUM*  . 

April  l.S  -  2  aduICA  ementi-I 

.May    U  -  3  «.UiH.  v 

April  1-  .  1  Biluli    ..mt-reed 

Maj-    17  -  1  adult    , 

m.-rgi-d 

April  in  -  1  artull    vmentcil 
AitII  W  -  1  wluit    einerved 
April  ai  -  3  Hdulu  <^a,atf4 
April  K  -  I  adult   cmxreed 

It  is  seen  that  the  emergence  ot  the  hibernating  moths  generally 
varies  from  year  to  year;    in  fact,  their  emergence  is  controlled  en- 
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Ural;  by  tbe  temperature  and  eacb  year's  obaervation  Bhowe  that  the7 
begin  to  emerge  Id  a  neek  to  ten  days  after  the  petals  begla  to  fall 
Inm  tba  apple  blosBoma  Luckily,  the  same  conditions  that  Influenco 
tlie  growth  of  the  apple  tree  In  early  spring  affect  the  development  of 
tbe  biberoatiog  insect,  tliereby  making  It  possible  for  the  orchardlst 
lo  liBTe  some  unerring  sign  in  the  condition  of  his  apple  tree  to  warn 
Um  of  tbe  approach  of  the  most  serious  apple  pest. 


Fig.  2— Egg  of  Ibe  codling  moth. 
great];  enlarged. 
Eggi.  The  hibernating  moths,  tour  or  five  days  after  emerging,  lay 
Heir  flrat  eggs.  {Fig.  2).  The  eggs  are  about  the  size  of  an  ordinary 
pin-bead,  pearly  white  In  color  when  freshly  laid  and  remind  one  of 
tiny  fish  scales  when  observed  in  bright  sunlight.  In  the  course  of 
two  to  three  days  a  red  ring  appears  near  the  apex  of  the  ^gs,  and 
St  they  near  maturity  tbe  red  ring  broadens  and  assumes  a  darker 
color,  until  almost  the  entire  apex  Is  covered.  This  darkened  area 
la  the  embryonic  larva  and  before  emerging  the  dark  head  and  cervi- 
cal ahleld  are  distinctly  visible,  as  Is  also  the  body  of  the  larva  when 
tbe  egg  Is  held  towards  the  light.  The  embryonic  larva  Is  placed  in 
the  eggs  In  a  circular  position,  the  head  almost  touching  the  caudal 
segments  of  the  body. 

The  young  larva  on  becoming  perfectly  developed  makes  its  eilt 
from  the  egg  by  means  of  Its  comparatively  powerful  jaws,  normally 
by  cutting  a  transverse  slit  in  the  shell  near  tbe  base  of  the  egg, 
large  enough  to  admit  passage  of  Its  body.  The  larva,  by  moving  Its 
head  allghtly  from  side  to  side,  enlarges  tbe  opening  by  means  of  Its 
Jaws  sufficiently  to  admit  the  passage  of  its  bead  and  then  by  succes- 
sive efforts,  extracts  Its  body.  Sometimes,  la  case  the  eggs  have  been 
deiKwited  in   pits  or  upon   irregular  surfaces,   the   larvae  experience 
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mud)  difficulty  In  making  Ui«ir  exit  Frequently  changing  Ita  posk- 
Uon  the  larva  generally  prys  the  egg  loose  at  some  point  In  lie  vain 
effort  to  use  Ite  mandiblu  or  Jawe,  and  crawls  forth. 

By  tor  the  largest  percentage  of  the  egga  Is  deposited  on  the  upper 
nrtaces  of  the  teavea.  Accurately  speaking,  elghty-aix  per  cent,  plus, 
against  nine  per  cent,  plus  on  the  fruit,  three  per  cent  plus  on  the 
lower  surfaces  of  the  leaves,  and  less  than  one  per  cent,  on  the  twlga. 
Ab  a  rule  eggs  are  deposited  on  the  leaf  clusters  near  an  apple.  Occa- 
tlonslly,  however,  you  find  them  several  feet  from  an  apple  and  even 
on  foliage  of  trees  that  have  no  fruit. 

An  accurate  record  of  all  ^gs  observed,  and  the  place  Of  deposit, 
from  June  9th  to  Jnly  IGth,  Is  given  In  the  following  table; 


83?  I 82  I n  I  »  I         l»l  I         gM 

In  view  ot  the  fact  that  when  the  motha  were  confined  we  could 
seldom  get  them  to  deposit  eggs,  no  accurate  data  could  be  obtained 
on  the  number  of  eggs  that  they  laid,  it  has  been  stated  that  they 
are  capable  of  laying  fifty  eggs.  In  one  instance  recorded  In  our 
notes,  a  moth  placed  In  a  vial  one  afternoon,  remaining  there  over 
night  and  up  until  an  early  hour  the  following  day,  deposited  eight 
sgga-  i.t  that  rate  a  short  exletence  of  the  adult  moth  would  insure 
the  piobable  fifty  eggs  that  It  has  been  stated  they  are  capable  of 
laying. 

The  moths  undoubtedly  deposit  the  majority  of  their  eggs  late  In 
the  evening  when  they  are  observed  frequenting  the  apple  trees. 
Only  In  one  Instance  was  a  moth  observed  depositing  an  egg,  and 
that  was  one  cloudy  evening  near  nIghL 

Length  of  the  egg  stage  varies  from  eight  to  ten  days  In  the  early 
spring.  In  mideummer  during  July  the  eggs  hatch  in  five  or  sU 
days.  By  consulUog  table  on  page  7  It  will  be  seen  that  the  aver- 
age length  of  the  egg  stage  for  those  laid  In  early  spring  and  in  mid- 
lommer  Is  nine  and  a  fraction  days,  and  five  and  one-half  days  respec- 
tively, or  an  average  length  of  seven  and  a  fraction  days  for  the 
•eason.  In  the  majority  of  Instances  the  length  of  the  egg  periods 
given  In  the  table  Is  only  approximately  correcL  As  before  stated  It 
was  extremely  difficult  to  get  the  moths,  when  confined,  to  deposit 
«ggs.  Enough  were  observed  correctly,  however,  for  us  to  estimate 
the  age  of  the  eggs  by  the  appearance  of  the  red  ring.  It  was  found 
that  the  red  ring  appeared  In  the  coarse  of  two  or  three  days  after 
the  eggs  were  deposited,  and  on  collecting  eggs  the  age  was  approxi- 
nuted  when  the  red  rings  appeared,  allowing  three  days  In  early 
■prlng  and  two  later  on  In  the  season  as  the  time  elapsing  since  they 
were  laid. 
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EESi  hatched        Total  time 


Average  length  of  egg  stage  In  early  spring,  9.1C  days. 


June   16,  I90S  June   22.  190S 


Average  IsDgtb  ot  egg  stage  In  mid-summer,  5.5  days. 


General  average  (or  o 


!  season,  7.3  days. 


Larva.  The  newly  batched  larva  la  about  one-twelfth  of  an  Inch 
Id  length,  white  In  color,  except  the  head  and  cervical  shield  which 
are  black.  The  color  soon  changes  to  a  pinkish  tint.  The  body  Is 
dotted  regularly  with  tubercles,  each  containing  a  short  hair  or  seta. 
On  emerging  from  the  egg  the  larva  la  very  active,  and  when  It  is  on 
the  fruit  It  searchee  constantly  for  some  Irregularity  on  the  apple  at 
which  to  enter,  and,  for  that  reason,  we  find  It  as  a  rule  entering  the 
calyx  end,  less  commonly  at  the  stem  end,  on  tha  sides,  where  two 
apples  touch,  or  where  an  apple  Is  touched  by  a  leaf  or  twig.  The  larva 
Is  not  exactly  born  hungry  and  fully  fifteen  to  thirty  minutes  pass  be- 
fore it  attempts  to  feed  if  it  at  once  locates  Itself  favorably.  Not  In- 
frequently we  find  the  larva  feeding  several  days  In  the  calyx  cavity 
before  It  atlempta  to  burrow  Into  the  fruit. 
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F[g.  3 — Leaf  allowing  [ei'dliig  area  of  tbe  codllDi  motti  larvae. 

Larvae  batching  from  egge  placed  on  learea  at  oace  begin  to  search 
for  the  fruit.  II  U  doubtful  If  those  placed  some  distance  from  fruit 
cTsr  succeed  in  finding  an  apple  and  for  those  located  on  leaves  in 
clofl«  proximity  to  fruit  a  variable  time  wlli  elapse  it  tber  are  suc- 
cessful, and  In  order  to  subsist,  they  feed  on  the  foliage.  At  first  they 
may  bore  Into  the  mtdrib  or  through  the  leaf,  later  they  feed  by  skele- 
Ionizing  small  areas  on  tbe  surface  of  the  leaf.  (See  Fig.  3).  The  char- 
acterisUc  feeding  areas  of  tbe  larvae  on  the  foliage  are  always  very 
■mall,  seldom  one-half  loch  In  diameter.  They  frequently  change  from 
place  to  place  while  feeding  on  tbe  foliage,  and  the  Inference  Is  that 
when  hunger  does  not  besiege  them  tbey  search  for  more  tempting 
food,  the  apple. 

We  have  succeeded  in  rearing  larvae  and  obtaining  adult  moths 
from  a  leaf  diet  entirely.  Whether  this  occurs  normally  Is  doubtful, 
but  the  fact  that  young  larvae  feed  on  the  foliage  several  days  and 
then  find  an  apple.  Is  a  frequent  occurrence.  We  have  observed  the 
larvae  apparently  a  fourth  grown  In  size,  la  the  orchard  feeding  on 
the  foliage.  While  feeding  on  tbe  foliage  tbey  guard  against  their 
enemies  by  spinning  over  themselves  a  more  or  less  web-like  structure 
made  from  excrement  and  silken  threads. 

Entering  tha  fruit.  The  young  larvae,  as  stated  before,  like  a  pro- 
tected nook  or  place  that  admits  of  secure  lodging  to  begin  feeding, 
and  for  that  reason  probably  the  calyx  end  of  an  apple  la  generally 
entered,  and  less  often  the  stem  end  and  sides.  An  accurate  record 
of  all  wples  on  five  trees,  as  tabulated  below,  shows  the  relative  per- 
centage of  larvae  entering  the  calyx,  aide  and  stem  end  respectively, 
for  the  entire  season.    Windfall  apples,  until  they  were  of  value,  were 
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cut  open  and  examined  for  larvae  so  as  to  get  some  Idea  of  the  per- 
centage of  larvae  that  remained  In  the  Irult  after  It  had  fallen.  Be- 
ginning May  1th,  windfalU  were  picked  up  and  examined  every  seven 
days  until  August  24th,  when  ten  days  were  allowed  to  elapse  between 
pickings  until  apples  were  gathered  on  September  38th.  The  windfall 
apples  were  of  sufficient  slse  by  August  llth  to  be  of  value  to  tbe 
ownar  and  tbe  opening  of  the  apples  was  discontinued. 

RECORD  OF  APPLES  OS  F1\'E  TREES. 


TnsSo. 

Total  No. 
o(  ApylpB 

Sound 

L'alys 

«  Ent 
Side 

Kt.s-.. 

Total 

lArvau 

Treat 

Tree  2 
TtbbS 
TTee4 
TiwS 

35K 
30»l 
S257 

ai77 

.%4 
467 

i 

10! 

lOS 

IMO 

872 

891 

SS 
32 

Totals           1SJ45 
■■        In  per  wilt. 

ws 

16% 

OTf. 

i% 

3920           ;            150 
21%         1  len  than  VH 

?49fc        18% 

m 

The  table  shows  in  round  numbers  that  74  per  cent,  ot  all  infesta- 
tions occurred  through  tbe  calyx  end  and  only  16  per  cent  and  S 
per  cent,  respectively,  through  the  sides  and  stem  end.  No  appreciable 
dlffarence  In  tbe  relative  percentage  of  Infestations  through  the  calyx 
end,  as  compared  to  the  side  and  stem  end,  was  noticeable  at  any  tttne 
during  the  season.  They  were  markedly  uniform.  The  prevalent  Idea 
that  more  Infestations  occur  through  the  side  as  the  season  advances 
Is  erroneous,  as  the  results  show. 

Characterietic  entrance  of  the  larvae.  Infested  apples  are  readily 
recognized  by  a  mass  of  brown  borings  and  excrement  entangled  in 
sllhen  threads  at  the  entrance  to  their  burrows.  (Pig.  4.)  As  they 
tunnel  towards  the  core,  their  objective  point  apparently,  they  push 
their  borings  and  excrement  to  the  surface  and  there  they  adhere- 
entangled  In  silken  threads.  Late  In  the  season  the  larvae  more 
seriously  dlsflgure  the  fruit  by  feeding  near  the  surface  some  time 
before  boring  Inward.  Areas  from  one-hatf  to  an  Inch  In  diameter  are 
mined  under  and  thus  make  what  are  known  as  "wormy  spots,"  very 
noticeable  and  consequently  depreciate  the  value  of  the  frulL 

Time  spent  in  the  fruit.  Tbe  time  spent  by  the  larvae  In  the  frnlt 
Is  exceedingly  variable.  From  thirteen  observations  on  the  first  brood 
ot  larvae  the  time  varied  from  seventeen  to  forty-one  days  or  an 
average  of  about  four  weeks.  Prom  forty-flve  observations  made  dar- 
ing July,  the  time  varied  from  thirteen  to  thirty-six  days  or  an  average 
of  less  than  three  weeks.    From  the  flfty-elght  observations  made  dur- 
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1  particles 


Ide  the  BeasOD.  we  would  have  aD  average  ot  about  twenty-four  days 
that  the  larvae  remain  In  the  fruit.  In  general,  It  may  be  etated  that 
the  flrat  brood  Bpenda  from  seven  days  to  two  weeks  more  time  In  the 
fruit  than  later  broods,  except  part  of  the  seasoD'a  last  brood,  which 
may  remain  equally  as  long  owing  to  climatic  conditions. 

Some  observatloDB  on  tbe  length  of  the  larval  stage  tabulated  were 
as  follows: 


April  23,  190S 
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T  ASLB — Don  U  nued. 


Larvae  emerge  from 
eggs  and  enter  fruit. 


Larvae  enter 
cocooos 


April  2 
■•       3 

Ma7 
"     1 

June 


June  ZG 
July     I 
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Urrae  emerge  trom 
^St  and  enter  fruit 


June   24,  1908  July     7,  1908 


wormr   appli 


Pig.   5— Interior   at   i , 

full    gtown    laiTB   t 

to  SDd  around  tbe  core. 
Appearance  of  the  full  grown  larva.  A  full  grown  larva  (Fig.  5), 
niuallj'  meaBuree  about  three-fourths  of  an  Inch  In  length  and  baa  a 
pinklab  or  flesh  color.  Tbe  characteristic  color  Is  aometimea  acquired 
by  half-grown  larvae.  The  black  head  and  cervical  ahield,  so  notlce- 
»b1e  when  the  larva  la  young,  change  to  a  brown  color. 

Preparation  for  leaving  the  fruit.  Before  tbe  larvae  become  full 
erovn  tbey  make  careful  preparations  for  leaving  tbe  fruit.  In  enter- 
ing, their  objective  point  Is  always  tbe  core,  and  there  tbey  feed  on 
ud  around  the  seed  of  which  tbey  are  very  fond.  Several  daya  before 
tbey  actually  wish  to  leave  they  eat  a  passage  way,  usually  the  shortest, 
to  tbe  exterior,  or  re-traverae  their  entrance  tunnel.  Wheii  near  tbe 
snrface  they  may  remain  tor  several  days  feeding  and  making  further 
enparatlons  for  leaving  tbe  fruit  forever. 
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Are  two  or  more  apples  entered  by  a  tingle  larvaT  Wben  two  apples 
toucb,  as  tbey  very  oltea  do,  a  single  larva  may  infest  both  apples,  but 
in  one  instance  the  author  observed  a  larva  make  its  exit  (rom 
an  apple  and  enter  another  etx  inches  or  more  away  while  the  apples 
were  still  on  the  tree.  Therefore,  in  rare  Instances  it  may  be  stated 
that  two  apples  are  entered  by  a  single  larva  even  when  they  do  not 
touch,  but  on  account,  presumably,  of  the  first  quarters  becoming 
water-soatted,  as  we  have  found  larvae  dead  In  their  burrows  apparently 
overcome  by  the  sticky  liquid  in  the  channel  In  trying  to  make  tbelr 
way  out,  or  drowned  outright  at  the  furthermost  end  of  their  tunnels. 
Two  larvae  are  very  seldom  actually  found  feeding  in  the  same  apple, 
tbeugh  apples  apparently  doubly  infested  are  frequently  observed.  In  a 
great  many  cases  so  noted,  one  larva  has  made  two  Infestations,  feeding 
In  one  burrow  for  some  time  and  then  coming  out  and  re-entering  at 
some  other  point  for  no  olivlous  reason  unless  it  Is  oh  account  of  the 
flret  burrow  becoming  water-soaked. 

Manner  of  leaving  the  fruit.  When  ready  to  leave,  the  larvae  push 
the  plug  from  their  already  prepared  exit  hole  and  immediately  seek  a 
place  to  spin  their  cocoons  and  enter  the  pupal  stage.  In  most  cases, 
if  the  apple  is  upon  the  tree,  the  larvae  will  crawl  from  the  apple  to 
the  twig  and  then  by  way  of  the  branch  lo  the  trunk,  where  under 
the  rough,  loose  bark  and  in  crevlees  a  great  many  pupate,  or  else 
continue  down  the  trunk  and  from  there  until  a  suitable  place  la 
found.  Another  method  sometimes  employed,  onhappens  more  often 
acctilentally  perhaps,  is  that  id  which  th^^ytrva  lets  itself  down  by 
a  silken  thread  to  the  ground.  The  exact,  proportion  that  drops  to  the 
ground  or  falls  with  the  fruit  and  asceS^s  the  trunk  In  search  of  a 
pupating  place  is  forty  per  cent.,  as  compared  to  sixty  per  cent,  that 
crawls  down  the  trunk. 

The  results  above  quoted  were  obtained  by  placing  three  bands 
around  a  numher  of  trees,  the  middle  band  being  dipped  in  tar,  thus 
preventing  the  larvae  from  passing  that  band  in  either  direction,  and 
a  record  kept  of  all  larvae  caught  under  the  two  remaining  bands. 
The  majority  of  larvae  that  we  could  keep  record  of,  crawl  down  the 
trunk  of  the  Iree,  though  the  probability  is  that  only  a  few  of  those 
that  drop  to  the  ground  in  the  apples  or  by  means  of  silken  threads 
ascend  the  trunk  of  the  tree  to  pupate. 

Place  of  spinning  cocoons.  Normally  in  orchards  cocoons  are  most 
readily  found  under  rough,  loose  bark  and  In  the  crevices  on  the 
trunks  of  apple  trees.  Decayed  limbs  or  hollow  cavities  are  favorable 
places  (or  the  larvae  to  make  their  cocoons.  We  have  found  larvae 
pupating  within  their  burrows  Id  apples  and  also  under  rubbish  be- 
neath the  trees.  In  general  almost  any  place  that  will  afford  pro- 
tection from  the  weather,  such  as  a  fence  or  under  the  shingles  and  In 
the  crevices  of  an  old  house.  Is  a  likely  place  to  find  them. 
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I(  the  wonne  are  carajad  In  apples  into  the  store  room  they  will 

spin  thtlr  cocoons  In  crache  In  tb«  Mar  and  wall,  under  trash,  beneath 
the  hoops  of  barrels,  and  In  the  corners  and  crsTtw  ol  tuxes  and  bins, 
and  wherever  suitable  protection  is  lound.  The  author  fonnd  BB 
many  as  twenty  securely  hidden  under  one  hoop.  Apple  storage 
houses  constitute  an  important  source  of  Infestation  In  the  spring  and 
should  receive  the  attention  of  the  orchardlst.  as  is  treated  more  fully 
elaewhere. 


Appearance  of  the  cocoons.  The  cocoons  (Fig.  6)  are  made  to  fit 
the  cravlces  the  larvae  crawl  into  to  pupate,  and  their  exteriors  assume 
various  shapes.  The  Inside  Is  always  symmetrical  and  lined  with  a  layer 
of  smooth  white  sllh,  and  the  outside  is  more  roughly  made  with  sUk 
and  bits  of  particles  removed  by  the  larva  In  hollowing  out  a  cavity 
for  Its  body,  with  its  jaws.  If  the  larvae  are  removed  from  the  cocoons 
before  having  changed  to  pupae,  they  will  at  once  And  a  suitable  place 
sod  make  another.  In  fact  sometimes  the  larvae,  and  especially  the 
hibernating  larvae,  will  leave  their  first  cocoons  and  make  others,  prob- 
ably on  account  of  their  first  quarters  becoming  damp,  or  else  they 
were  made  so  securely  that  It  would  endanger  the  moth's  life  In  emerg- 
log.  It  is  apparent  that  cocoons  made  late  In  the  season,  In  which  the 
larvae  wish  to  pass  the  winter,  are  much  thicker  and  more  securely 
made  than  those  made  by  other  broods. 

Duration  of  the  cocoon  stage.  The  larvae,  after  making  their  co- 
coons do  not,  as  a  rule,  at  once  change  to  the  pupal  stage;  more  vari- 
ations occur  In  this   respect  than   any   other   phase  of  the  moth's  life 
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history.  The  winter  la  always  paaoed  by  the  larvae  In  cocoona  and 
not  until  some  time  In  tbe  spring  do  we  find  them  changing  Into  the 
pupal  Btaee  proper,  or  after  tbe  lapse  oF  seven  or  eight  months, 
normally.  From  a  record  kept  at  twenty  larvae  o(  the  flret  brood,  after 
le&Tlng  the  fruit,  we  find  tbe  actual  time  the  larvae  remained  in  the 
cocoone  as  auch,  varied  from  two  to  thirteen  days,  and  one  o(  the  larvae 
has  not  yet  changed  to  pupa,  and  evidently  will  pass  the  winter  before 
it  does.  Tbe  total  time  spent  In  tbe  cocoon  as  a  larva  and  pupa 
varied  from  eight  to  twenty-five  days,  or  an  average  of  a  little  over 
fourteen  days.  At  no  time  during  the  season  did  the  adults  emerge 
after  tbe  larvae  entered  the  cocoons  In  lew  than  a  week's  time. 


Table  SaowtNa  Lckoth 

OF  Cocoon 

Stage. 

Larvae            1         Change 
enter  cocoons              to  pupae 

1 

Kmerge 
aa  adults 

time 
Total 

May  20 
"     21 
"    22 

May  28 
Juno  3 
May  2S 

June   2 
■'     U 

"       2 

18  days 

u    •• 

11     " 

"    25  May  31 

tarva  still  in  cocoon. 
"    26  June   6 


10 


12 


21 


11 


Emergence  of  the  adult  insect.  Tbe  pupa,  by  means  of  spines  on 
Its  abdominal  segments,  works  itself  partially  out  of  tbe  cocoon,  and 
then  the  pupal  skin  splits  down  the  back  and  the  adult  motb  forc«s 
Itself  out.  A  tew  seconds  elapse  before  the  newly  emei^d  moth  galna 
full  use  of  Us  wings,  during  which  time  tt  generally  crawls  rapidly 
from  place  to  place.  After  the  wings  of  the  moth  become  fully  ex- 
panded it  takes  its  first  flight,  and  is  soon  lost  to  view  by  its  quick, 
erratic  movements  so  characteristic  of  the  family  of  which  it  Is  a 
member. 
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Ap|>Mranoa  of  the  adult  or  moth.  The  adult  codllDg  moth  (Fie.  1) 
bas  a  wing  expanee  of  one-hall  to  three-fourths  o(  an  loch.  ExtendinK 
[rom  its  body  its  front  wings  are  covered  with  grey  Intermixed  witb 
narrow,  wavy  lines  of  brown  scales,  and  near  the  tip  of  each  wing 
Is  a  spot  known  as  an  ocellus,  of  brown  and  metallic  colored  scales, 
and  along  the  border  of  each  wing  is  a  delicate  fringe  of  scales.  The 
moth  when  at  rest  folds  tts  wings  over  its  body  and  Its  general  appear- 
ance is  such  as  to  harmonize  with  Its  surroundings  and  is  not  readily 
distinguished  from  the  gray  tuirk  of  the  apple  trees  upon  which  it  rests. 

The  males  and  females  are  easily  distinguished.  The  male  has  an 
elongated,  blackish  spot  on  the  lower  surface  of  the  front  wing,  and  is 
lUstlngulabed  from  the  female  by  a  narrow  pencil  of  black  hairs  on  the 
upper  surface  of  the  bind  wing. 

Habits  of  the  moth.  The  moths  are  nocturnal  la  their  habits,  ^es^ 
isg  during  the  day  on  the  foliage  in  the  shady  recesses  of  some  apple 
tree,  and  only  venture  forth  late  in  the  afternoon  or  on  very  cloudy 
days,  unless  disturbed.  As  the  evening  shadows  begin  to  fall,  they  are 
particularly  alert  and  by  their  cliaraGCerlstlc  flight  they  are  at  once 
recognized  as  they  circle  around  the  apple  trees  and  settle  down  from 
time  to  time  on  the  foliage.  While  conducting  this  investigation  at 
least  thirty  moths  must  have  been  seen  circling  and  darting  among  the 
outer  limbs  of  a  large  apple  tree.  As  the  evening  shadows  begin  to  fade 
away  the  moths  become  less  numerous.  While  spraying  trees  during 
the  middle  of  the  day  we  have  very  often  disturbed  the  moths,  and 
have  seen  them  settle  again  on  the  upper  surfaces  of  leaves  exposed  to 
tbe  sunlight,  but  they  always  remain  inactive. 

Tha  moth  Is  capable  of  taking  food  by  means  of  a  slender,  pointed 
tongue,  and  la  supposed  to  feed  upon  sweet  substances.  We  have  ob- 
served them  sip  the  Juice  from  bruised  apples,  but  In  no  known  way  can 
they  be  drawn  In  numbers  to  feed  on  any  substance  and  trapped.  They 
are  also  not  attracted  by  light  to  any  great  extent,  but  we  have  taken  a 
few  around  lights. 

Length  of  life  of  the  moth.  On  an  average  when  conflnf^d  tbey  live 
less  than  a  week.  In  one  instance  In  a  breeding  cage  where  the  dirt 
In  tbe  bottom  of  tbe  cage  was  kept  moist  and  a  portion  of  fresb  apple 
supplied  every  few  days,  one  moth  out  of  a  number  placed  In  a  cage 
lived  twenty-five  days.  The  majority  died  Inside  of  ten  days.  In  a  large 
cage  enclosing  a  small  apple  tree  and  admitting  of  normal  outside 
conditions  the  moths  seldom  lived  two  weeks.  We  would  conclude  from 
tbe  foregoing  that  the  moths  are  short-lived,  two  or  three  weeks  at 
the  outside,  marking  their  average  existence  normally. 

Tbe  average  length  of  the  respective  stages  of  the  insect's  life  given 
in  the  forgoing.  Is,  for  the  egg.  seven  days;  the  larvae,  twenty-one 
days;  the  pupae,  fifteen  days;  and  with  Qve  days  Intervening  as  the 
probable  time  from  emergencies  of  the  moth  until  egg  laying  begins, 
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tbere  is  a  total  of  forty-eight  days.  Records  of  tbe  totel  time  In  tbe  life 
cycle  of  Individual  moths  varies  from  thirty-flve  to  sixty'flve  days,  but 
In  general  It  may  be  said  that  approitmately  seven  weeks  are  required. 

Number  of  generations  or  broods.  In  this  latitude  tbere  are  thr«e 
and  a  part  of  a  fourtb  generation.  On  page  IS  In  chart  form  we  give 
the  time  of  occurrence  and  number  of  generations  for  190S.  It  should 
be  remembered  that  tbe  spring  season  for  that  year  opened  extremely 
early  and  gave  the  moth  in  proportion  a  longer  active  existence.  Some 
years  It  Is  probable  that  the  generations  will  not  exceed  two  and  a  part 
of  a  third.  In  fact,  our  somewhat  Imperfect  observations  during  the 
latter  part  at  seasons  190G  and  1907,  though  not  given  as  Implicitly  re- 
liable, owing  to  tbe  Interference  of  transient  work  late  in  the  season, 
led  us  to  believe  that  tbe  generations  did  not  exceed  three  for  those 
two  years.  At  Cornelia,  Georgia,  where  the  work  was  conducted  in 
190G,  there  was  only  a  slight  evidence  of  a  part  of  a  third  generation. 
Being  located  In  the  mountains,  the  seasons  are  always  two  to  three 
weeks  shorter  than  tbey  are  at  either  Tallapoosa  or  Pomona,  further 
south,  and  at  the  extreme  footbllls  of  tbe  mountains,  and  this  may 
account  partially  for  the  variations  In  tbe  generations. 

We  ascertained  the  number  ot  generations  by  selecting  eggs  of  the 
Orst  brood  of  moths  and  rearing  tbe  larvae  that  came  from  them  in 
breeding  cages  on  apples  and  later  noting  the  emergence  of  the  adulta. 
Soon  after  the  moths  emerged,  eggs  would  become  quite  numerous  Id 
the  orchards  showing  that  the  majority  ot  adults  of  that  brood  had 
emerged.  Newly  laid  eggs  were  then  collected  tor  the  next  several 
days  and  tbe  larvae  reared  and  adults  obtained  from  them  as  before, 
and  so  on  for  the  entire  season.  The  results  obtained  by  means  of 
breeding  cages  were  checked  by  observations  in  the  orehard.  Just 
here,  though,  we  wish  to  say  that  we.have  living  specimens  of  larvae  of 
each  brood  yet  In  cocoons  that  undoubtedly  will  not  emerge  as  adults 
until  spring.  The  fact  proves  conclusively  that  the  Insect  is  capable 
of  living  from  ten  to  eleven  months  tn  the  cocoon,  and,  in  all  probabil- 
ity, the  hibernating  larvae  under  certain  conditions  will  live  over  SD 
entire  seaeon  and  emerge  the  following  year.  A  dry  and  well  pro- 
tected condition  is  one  essential,  we  think,  in  causing  the  larvae  to 
remain  a  considerable  time  In  the  cocoons. 

Comparative  importance  of  different  generations.  In  tbe  importance 
of  the  different  generations  when  the  moth's  control  Is  desired,  the 
first  is  all  important.  On  the  time  and  proper  spraying  primarily  for  the 
flrat  brood  hangs  TS  per  cent,  of  tbe  success  In  the  control  of  tbe  moth 
for  the  entire  season.  But  considered  from  the  size  of  each  generation 
alone  the  moths  Increase  greatly  In  number  In  each  succeeding  gen- 
eration and  their  capacity  for  doing  damage,  all  conditions  equal,  of 
course  increases  proper  I  tonally.  In  reality,  the  first  brood,  when  con- 
sidered alone,  owing  to  Its  small  size  and  the  extra  amount  of  fruit 
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generallx  on  the  trees  at  tbe  time  It  api>ears,  would  not  greatly  affect 
the  number  of  apples  gathered  In  the  fall.  On  tbe  other  hand,  tbe  sec- 
and  brood,  plentiful  In  number  and  causing  practically  total  lose  of  all 
Infestations  made,  Ib  felt  the  mont.  Tbe  third  and  fourth  generations 
do  not  Increase  by  any  meane  in  tbe  same  proportion  as  tbe  first  and 
second  generations.  Predaceous  and  parasitic  enemies  are  at  their 
bent  at  tbe  time  at  wblcb  tbe  third  and  fourth  generations  appear, 
and  tbe  Fruit,  too.  Is  targe  In  size  and  Inteatations  do  not  cauee  total 
loss  as  the  apples  will  ripen  normally  and  are  of  more  or  less  value. 

PARASITIC   AND   PREDACEOUS    ENEMIES  OF   THE   CODLING 
MOTH. 

At  no  time  during  the  life  history  of  tbe  codling  moth  Is  It  secure 
from  the  attacks  of  enemies.  Even  the  tiny  eggs  of  the  moth  have  their 
parasites. 


FlR.  t—THchogramma  preUaia.  B«i[  patseite 
of  the  codling  moth,  graatly  enlarged. 
From  tRllej.  4tli  Rent.  Ent.  Com., 
U.  S.  Dept.  of  Agri.). 

TficfiogramTna  prelioaa.  Fig.  T.  Is  [be  most  beneficial  parasite  of  the 
egg.  It  was  observed  working  on  tbe  first  brood  of  eggs  In  a  small  way 
and  with  the  advent  of  the  second  brood,  Its  efforts  were  encouragingly 
satisfactory.  By  consulting  table  on  page  6  It  will  be  seen  that  of 
9W  eggs  observed  of  the  second  brood.  184  were  parasitised,  or  Id 
other  words,  a  fraction  over  19  per  cent.  It  Is  a  fact  worthy  of  noto- 
that  as  the  season  advanced  their  work  was  more  pronounced  and 
that  tbey  aided  materially  In  the  control  of  tbe  second  and  later  broodn. 
This  parasite  is  widely  distributed  and  is  well  known  as  attacking  the 
^g  and  rendering  Invaluable  service  in  lesaenli^  the  losses  from  tbe 
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cotton  worm.  As  hlgb  as  five  or  th«se  parasites  were  bred  from  a  single 
egs  not  larger  tban  an  ordinary  pin-bead,  and  they  may  or  may  not 
emerge  from  their  host  through  separate  exit  holes. 

Of  the  enemies  of  the  larval  and  pupal  stages,  the  predaceous  ene- 
mies are  particularly  abundant.  Several  species  of  spiders  find  In 
them  a  moat  tempting  meal.  The  small  red  spider,  Anystia  agili».  Is 
pre-eminently  active.  They  can  be  found  constantly  traveling  over 
the  foliage  of  apple  treee.  and  if  by  chance  a  newly  batched  larva 
comes  their  way  it  la  invariably  seized.  In  our  egg  breeding  experi- 
ments the  first  object  to  Insure  success  was  to  be  doubly  sure  tbat  no 
red  spiders  were  Inclosed  In  the  lireedlng  Jars. 
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The  larva  of  the  Pennsytvanla  So  Idler- beetle  fChauliognalhus  penn- 
ij/lvanicut)  Fig.  S,  searches  all  nooks  and  crevices  on  the  trunks  of 
trees,  and  countlesB  numbers  of  apple  worms,  while  getting  ready  to 
spin  their  cocoons,  fall  victims  to  their  greedy  jawe.  Even  before 
the  larvae  leave  the  fruit  and  after  they  have  made  their  cocoons  they 
are  located  by  this  prying  Insect.  Fig.  9  shows  the  larva  attacking  a 
codling  moth  larva;  note  the  powerfully  developed  jawa 
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FLg.  0— Larva  ot  the  Fenn- 
Bjlvanla  aoldter-beetle 
attackloK  a  codling 
moth    larvH. 


Moat  all  ants  will  arrest  the  codling  moth  larvae  In  their  exposed 
travels  and  wltb  some  species  of  ants  the  cocoon  is  not  altogether  a 
protection.  Four  species  ot  ants:  Borynyrmex  pyramicus  Roger, 
Btenamma  (Aphaenogaiter)  fvlvum  Roger  var.,  Monomorium  ffltnututn 
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Harr  var.  minimum  Buckley,  and  Cremaitogatter  aahmeaii  Mayr,  were 
«bMrved  to  gnaw  into  tbe  cocoons  and  drag  lortb  the  larvae  and  eventu- 
ally put  them  to  death. 

A  hymenopteronB  parasite,  Haltichetla  hp..  was  bred  TreQueatly  from 
the  pupae  aod  seems  to  be  quite  a  valuable  parasite.  The  grub  of  this 
Insect  lives  within  the  body  of  the  larvae  and  the  pupae  of  the  apple 
worm  until  mature,  and  the  adult  eats  its  way  through  the  pupal  ekln 
and  cocoon  of  ita  host. 

Birds  are  one  of  our  most  efficient  aids  lu  controlling  the  codling 
ffloth.  Practically  all  birds  that  frequent  apple  orchards  feed  by 
chance,  more  or  less,  upon  the  several  stages  ot  the  moth.  One  species, 
the  downy  woodpecker,  needs  to  be  pointed  out  particularly  as  working 
energetically,  In  season  and  out.  In  searching  for  the  larvae  and  pupae 
in  cocoons  on  the  trunks  of  trees.  The  telltale  hole  tn  empty  cocoons 
Id  early  spring  leaves  no  doubt  of  the  valuable  services  rendered  by 
this  friend,  the  woodpecker. 

Bats  are  recorded  as  feeding  upon  the  adult  moths.  We  have  ob- 
served them  circle  about  apple  trees  In  their  flight  and  It  is  likely  that 
a  great  many  adult  moths  perish  in  their  frolicsome  Journeys  late  In 
the  afternoon  from  this  source. 

Several  other  predaceous  and  parasitic  enemies  that  aid  in  combat- 
ing the  codling  moth  have  been  noted  in  different  sections,  but  as 
Prol  Sllngerland  has  well  said,  "In  spite  of  the  numerous  enemies, 
enongh  codling  moths  succeed  In  running  the  gauntlet  every  year  to 
allow  It  to  take  rank  as  the  most  destructive  apple  pest  iP  nearly 
all  parts  of  the  world." 


itizecy  Google 


PART  II. 

EXPERIMENTAL    SPRAYING. 

The  spraying  feature  of  tbe  codling  moth  Investigation  was  con- 
ducted In  orchards  at  Tallapoosa  and  Pomona.  At  the  Conner  place 
trees  of  the  Ben  Davis  variety  composed  experimental  ptats,  and  at 
the  latter,  Terry's  Winter.  The  Ben  Davis  trees  were  eight  years 
old  and  the  crop'  gathered  was  the  flrst  Important  one  borne  by  them. 
Tbe  majority  of  trees  In  the  orchard  at  Tallapoosa,  however,  were 
from  fifteen  to  twenty  years  old.  and  at  no  time  had  tbe  orchard  been 
sprayed  for  the  codling  molh.  The  Terry's  Winter  trees  at  Pomona 
were  twelve  to  fifteen  years  old  and  had  been  sprayed  from  one  to 
three  times  for  the  codling  moth  since  they  came  Into  bearing,  or 
yearly  for  Blx  or  seven  years.  From  eight  to  twelve  trees  were  In- 
cluded In  each  plat  at  both  places  and  the  arrangement  of  the  check 
plats  In  the  experiment  block  of  trees  was  as  Is  illustrated  In  charts 
I  and  II. 

The  locations  of  the  experimental  plats  In  the  orchards  and  their 
liroximity  to  storage  bouaes  and  cellars  (see  charts  I  and  II)  wer^ 
somewhat  different,  but  both  orchards  were  equally  free  from  Infesta- 
tion from  surrounding  orchards. 

Arsenical  Bordeaux  of  the  forinuta,  lime  G  pounds,  bluestone  3 
pounds,  DtBparene  2  pounds,  water  fifty  gallons,  was  the  spray  used. 
The  following  spray  outline  was  tested: 

SPRAYING  OUTLINE. 
Number  of  Sprayings  and  Tlrae  of  Application  as  Indicated  Below. 
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Great  care  was  taken  to  have  the  dlllereDt  sprayings  applied  at  tbe 
designated  time  Indicated  In  the  outline,  and  the  exact  dates  on  which 
the  sprayings  were  made  were  as  follows: 
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Tallapoosa. 
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RESULTS  OF  EXPERIMENTAL  SPRAYING. 
The  apples  were  gatberei)  at  Tallapoosa  SepLember  lilh  and  at 
Pomona  October  15tb.  At  the  former  place  each  apple  was  examined 
aDd  the  results  obtaioed  were  absolutely  correct.  At  Pomona,  owing 
to  the  abundant  yield  and  the  limited  time  In  which  the  writer  bad 
to  gather  the  fruit,  the  apples  from  only  one  tree  In  each  of  tbe 
experiment  ptats  entered  into  the  final  results.  The  apples  from  the 
one  tree  selected  in  each,  plat  were  gathered  and  the  yield  carefully 
estimated.  A  uniform  number  of  apples,  (five  hundred),  gathered 
from  each  of  the  several  trees,  were  examined  and  tbe  results  obtained 
4>pplled  to  tbe  whole  as  an  average. 
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Id  figures  10,  11,  12  aud  13  1b  ataown  tbe  crop  from  a  single  tree  In 
plats  3,  4,  C  and  10  at  Pomona,  of  the  Terry's  Winter  variety.  Figure 
13  represents  tbe  yield  from  a  single  tree  in  the  check  plat.  Normally, 
all  conditions  equal,  the  yield  from  tbe  check  tree  would  be  even  greater 
than  tbe  results  figured  from  any  of  the  sprayed  trees,  and  the  pre- 
TenUon  of  codling  moth  Infestation  by  spraying  really  constitutes  only 
a  very  small  proportion  of  tbe  benefits. 

How  the  spray  poisons  the  larvae  and  otherwise  prevents  Injury 
from  the  codling  moth.  The  codling  moth  Is  controlled  by  spraying  In 
two  Important  ways,  namely:  by  the  larva  being  actually  poisoned  In 
feeding,  and  by  the  non-protective  effect  that  sprayed  trees  furnish  tbe 
adult  moths,  preventing  them  to  some  extent  from  depositing  their  eggs. 

It  is  widely  known  that  the  most  effective  time  to  spray  for  tbe  moth 
<■  before  the  calyx  lobes  close  (compare  Figs.  14  and  16).  Owing  to  tbe 
habits  of  the  larvae  of  generally  entering  the  fruit  at  the  calyx  end, 
the  placing  of  poison  within  tbe  calyx  cavity  before  the  lobes  close  is 
very  essential,  for  nature  in  tbe  course  of  a  few  days  so  protects  the 
poison  that  It  is  conserved  and  securely  bidden  In  tbe  calyx  cavity 
where,  even  several  weeks  later,  it  is  found  by  the  young  larvae.  How- 
ever, tbe  specific  results  that  follow  spraying  before  the  calyx  closes 
should  not  be  attributed  entirely  to  the  poison  within  tbe  calyx  cup 
tor  tbe  poison  on  the  foliage  aids  materially  In  preventing  infestation. 
In  fact,  86  per  cent  of  tbe  eggs  are  deposited  on  tbe  leaves  and  most 
of  the  larvae  are  forced  to  subsist  for  some  time  on  tbe  foliage,  and, 
where  spraying  is  practiced,  only  a  very  small  number  of  larvae  suc- 
ceed in  reaching  the  fruit.  But  for  those  that  do,  the  poison  in  the 
calyx-cup  is  practically  the  only  remaining  safeguard  as  very  little  of 
the  Bpniy  mixture  adheres  to  the  surface  of  the  apple. 

The  white  color  or  non-protective  effect  that  sprayed  trees  furnish  the 
sdnlt  moth  Is  of  course  of  minor  Importance  as  compared  to  the  poison- 
lug  effect  of  tbe  spray.  That  to  a  certain  extent  It  Is  beneficial  can  not 
be  doubted.  No  matter  how  scrutinising  tbe  examination,  eggs  are 
found  less  frequently  on  sprayed  than  x>a  unsprayed  trees. 

Does  the  spray  affect  the  eggsT  It  occurred  to  us  that  the  eggs  being 
so  frail  perhaps  the  spray  would  affect  their  development.  Accord- 
ingly a  number  of  eggs  deposited  on  tbe  foliage  were  collected  and 
sprayed  carefully  and  notes  made  on  tbeir  development.  Of  tbe  forty 
tested  they  all  developed  regularly  and  normally. 

GENERAL  BENEFITS  OF  8PRAVING. 
Spraying,  we  believe  a  prime  necessity  for  profitable  apple  culture  In 
Georgia.  Not  alone  is  it  Important  in  the  control  of  the  codling  moth, 
bnt  it  is  equally  as  necessary  In  preventing  fungus  diseases,  such 
as  leaf  spot,  apple  scab  and  bitter  rot  in  certain  localities.  By  the 
use  of  a  combination   arsenical    and   fungicidal   spray,   as    Arsenical 
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Bordeaoi,  the  treatment  of  tbese  several  troubles  Is  combined  and 
tie  cost  reduced  to  a  pittance  when  compared  to  the  higher  percentage 
ot  sound,  bright  fruit  gathered  at  picking  time  that  would  not  other- 
vise  be  obtained. 


P'ig.   le— Trr«   Ln  check   plat  at  gatberlng  time.      Note  tti 
tlon  dn«  to  leaf  spot,  aJid  scarcllf  ol  apples  on 


defoll.1 


One  thorough  spraying  with  Bordeaux  Just  after  the  trees  have  fully 
]ea(ed  out  is  sufQcient  an  ordinary  year  to  control  leaf  epot.  During  an 
exceedingly  rainy  season  two  sprayings,  the  second  coming  three  to 
four  weeks  after  the  flrst,  give  better  reBulte,  In  that  the  apples  are  col- 
ored more  highly.  By  comparing  FigB.  16  and  IT,  the  Importance  of  pre- 
venting leaf  spot  is  more  readily  appreciated.  It  might  also  be  stated 
that  the  apples  gathered  from  the  unsprayed  trees  eold  for  Just  half 
what  those  did  that  ^ame  oft  the  sprayed  trees,  and  that  the  yield  was 
only  about  a  fourth  what  it  would  have  been  If  trees  had  been  sprayed 
properly. 

Some  harmful  effects  of  Improper  spraying.  Where  Bordeaux  enters 
into  the  arsenical  spray,  care  muBt  be  taken  that  It  be  not  too  strong. 
The  use  of  more  than  three  pounds  of  blueetone  In  fifty  gallons  of 


29 


itizecy  Google 


Fig.  IT — 8prs;ed  oDlf  oDce.  about  tbt  time  ttie  tm  wm  tallj 
leafed  oat  Pboto  takeo  at  s^tberloc  time.  Noti>  the 
sbnadant  tollage  and  appl«a  nu  the  tr«e. 

Bpray  mixture  Ib  unneceBsary  and  inadvleable  aa  a  greater  amount  Is 
liable  to  Injure  tbe  loliage  and  even  the  apples.  Fig.  18  a  shows  a 
sligbt  Injury  to  tbe  trutt  from  a  too  strong  or  too  frequent  application 
of  Bordeaux.  Fig  IS  b,  witb  russetted  bands  encircling  the  fruit  at 
right  angle  to  the  axis,  1b  result  of  frost  Injury  and  is  frequently  mis- 
taken for  Bordeaux  Injury. 
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3PRAVINQ   APPARATUS   AND   ACCESSORIES. 

Tbe  orchardlst  caD  not  expect  good  results  from  epraylng  for  the 
codling  motb  or  apple  dieeaaeB  unless  he  Is  properly  equipped  with 
apraylag  apparatus  and  accessories.  Primarily  tliere  are  three  types 
or  pumps  suitable  Cor  orchard  work,  namely,  the  barrel  pump,  the 
hand-power  tank  outSt,  and  tbe  gasoline  power  sprayer.  The  first 
named  la  reasonably  cheap  and  well  adapted  For  use  in  home  orchard  or 
orchard  of  a  few  hundred  treeB.  The  band-power  tank  outfit  is  prac- 
tically tbe  barrel  pump  on  a  larger  scale,  and  for  targe  orchards  is 
preferable  to  the  barrel  pump  only  In  point  of  economy.  When  the 
orchardlst'B  Interest  warrants  a  gasoline  or  other  power  sprayer  (Fig. 
19),  that  win  easily  maintain,  for  several  leads  of  hose,  a  pressure  of 
one  hundred  to  one  hundred  and  fifty  pounds  should  be  used.  A  high 
pressure  Insures  a  mlst-llke  spray  and  an  even  distribution  of  poison. 

Twenty-five  to  thirty  foot  leads  of  hose,  with  bamI>oo  extension  rods 
should  be  part  of  the  equipment  of  any  spray  outfit.  A  common  defect 
la  many  outflts  is  that  the  hose  is  not  of  sufficient  length  to  enable  the 
operator  to  spray  all  sides  of  the  tree.  Where  high  and  uniform  pres- 
sure can  be  maintained,  as  with  the  gasoline  power  sprayer,  double  com- 
pound nozzles  are  most  advisable  to  use.  In  case  the  power  is  furnished 
by  hand,  as  in  the  barrel  or  tank  outfit,  it  la  hardly  possible  to  furnish 
two  leads  of  hose  with  sufficient  pressure  for  more  than  double  nozzles 
for  each  hose.  In  spraying  tor  tbe  codling  moth  the  nozzle  should  be 
set  at  an  angle  of  45  degrees  (Fig.  20)  so  that  the  spray  can  be  di- 
rected either  upward  or  downward  at  the  will  of  the  operator. 

Water  supply.  One  essential  factor  in  tbe  economy  of  the  actual 
operation  of  spraying  is  the  water  supply.  Where  the  orchard  interest 
warrants  It,  a  supply  tank  Is  advisable,  as  illustrated  in  Fig.  21.  By 
means  of  the  pump  on  the  tank  water  Is  drawn  up  from  the  branch 
and  discharged  Into  mixing  barrels;  later  tbe  spray  mixture  from  the 
mixing  barrels  Into  the  supply  tank,  where  It  Is  then  hauled  and  dis- 
charged Into  the  spray  tank  (Fig.  22).  Tbe  actual  operation  of  trans- 
ferring one  hundred  and  fifty  gallons  of  spray  mixture  from  the  supply 
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Fig.  20—Noiile  set  Bt  tbe 
proMr  angle  to 
BprftY  foe  the  cod- 
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tank  to  the  spray  tank  consumeB  from  three  to  four  minutes  with  the 
above  equipment. 

Preparation  of  Araenical  Bordeaux.  Slake  the  lime  carefully  wltb 
enough  vater  to  reduce  It  to  the  conalatency  of  cream  and  dilute  to 
twenty-five  bbIIodb.  Dissolve  the  bluestone  (copper  sulphate)  In  twen- 
ty-five gallouB  of  water  by  suspending  the  crystals  in  a  coarse  sack  a 
few  Inches  below  the  surface  ot  the  water.  Some  thirty  or  forty  duId- 
utes  are  necessary  for  the  bluestone  to  dissolve.  Take  a  third  barrel 
and  pour  the  two  solutloaa  together  simultaneously  by  dipping  a  i>all 
full  ot  each  and  allowing  the  atreama  of  the  two  to  mingle  In  midair 
as  they  are  poured  Into  the  barrel.  After  thoroughly  stirring,  tbe 
Bordeaux  will  be  ready  for  use.  It  should  be  thoroughly  strained  to 
prevent  any  foreign  matter  entering  the  spray  pump  to  clog  the  noz- 
zles. The  dlsparene  should  be  dissolved  In  water  and  then  added  to 
the  Bordeaux.  The  dissolving  of  the  dlsparene  Is  more  easily  accom- 
plished by  placing  the  paste  In  a  strainer  and  pumping  a  steady  stream 
of  water  on  the  paste  and  forcing  It  through  the  strainer. 


^B-  32— Supply  (auk  tcansterrlng  the  sprsj-  miilure  to  tbe  HDrsj  tank. 
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Fig.  23 — Method  o(  bsDdlag. 

Banding  as  an  adjunct  method  of  fighting  tha  Codling  Moth.  Band- 
lug  prior  to  1880  was  the  yery  best  method  koown  for  fighting  the 
codling  moth.  The  banding  system,  eenerally  speaking,  consists 
simply  ot  tying  a  strip  ot  coarse  cloth  around  the  trunk  or  main 
branches  o[  the  tree  to  furnish  the  larvae  a  good  place  to  spin  their 
cocoons,  and  then  killing  them  after  they  have  done  bo.     (Fig.  23.) 

In  order  to  test  th^  value  of  the  handing  system,  sixteen  trees  were 
•elected  and  bands  placed  around  them  on  May  ISth.  The  hands  were 
examined  weekly  until  August  llth  and  afterwards  at  Irregular  in- 
teiralB  until  September  28th,  when  the  final  examination  was  made. 
The  table  following  gives  the  combined  number  of  larvae  caught  from 
the  sixteen  trees  at  each  examination: 
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From  Ave  of  tbe  alxteen  trees.  3,930  infested  apples  were  gathered; 
or,  Id  otber  words,  eight  and  a  traction  per  cent,  of  the  codling  moth 
larvae  that  entered  tbe  fruit  were  trapped. 

In  view  of  tbe  fact  that  so  tew  larvae  are  trapped  beneath  the  banda 
and  that  considerable  time  U  consumed  in  examining  the  bands  weekly. 
the  banding  system,  to  put  It  mildly.  Is  an  entirely  obsolete  method, 
even  as  an  adjunct,  of  fighting  the  codling  moth  economically  and 
advantageously. 

Beneficial  measures  in  controlling  the  Codling  Moth.  Of  the  bene- 
ficial measures  against  the  codling  moth  clean  culture  is  one  of  value. 
Clean  culture,  with  most  hibernating  insects,  can  not  be  recommended 
too  highly.  The  fact  that  the  larvae  pass  tbe  winter  In  cocoons  under 
the  rough,  loose  bark  on  tbe  trunks  of  the  trees,  where  sufflctent  pro- 
tection Is  afforded  them,  makes  it  very  Important  that  the  trunks  of 
the  trees  be  kept  clean  of  loose  bark,  as  well  as  the  orchard  free  from 
rubbish  or  other  suitable  hibernating  places.  The  dead  bark  can  be 
cleaned  from  the  trees  to  a.  great  extent  by  spraying  with  Bordeaux 
or  by  thoroughly  scraping  tbe  trunks  of  tbe  trees  with  a  blunt  too) 
of  some  kind. 

As  already  stated,  cellars  and  storage  houses  constitute  an  Important 
source  of  Infestation.  Hundreds  of  larvae  are  taken  with  the  fruit  In 
the  fall  to  cellars  and  storage  bouses  where  they  hibernate  until 
spring,  and  ordinarily  when  the  adult  moths  appear  tney  make  their 
escape  to  some  nearby  orchard.  Where  it  is  possible  to  screen  the 
cellars  or  storage  houses,  It  Is  not  necessary  to  seek  out  the  cocoons 
In  winter;  Instead  tbe  adult  moths  may  be  allowed  to  emerge  and 
literally  starve  to  death  in  tbe  screened  compartments. 

SUMMARV    AND     RECOMMENDATIONS. 

The  first  or  hibernating  codling  moths  make  their  appearance  in 
from  ten  days  to  two  weeks  after  the  apples  bloom  In  spring. 

Blgbty-siz  per  cent,  of  the  eggs  are  laid  on  the  upper  surfaces  of  the 
leaves,  and  the  young  larvde  in  a  great  many  cases  are  forced  to 
subsist  for  several  days  by  feeding  on  the  leaves  before  they  find  an 

About  three-fourths  of  the  larvae  enter  the  fruit  by  way  of  the 
calyx  end. 
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Approilmately  Beven  weeks  are  consumed  in  the  life  cycle  ot  the 
motb,  and  we  have  three  and  a  part  of  a  fourth  generation,  or  brood, 

when  spring  opens  early. 

Parasites  and  predaceoua  enemies  of  the  moth  are  very  active  and 
aid  materially  in  holding  the  pest  in  check. 

The  annual  loss  from  the  codling  moth  In  the  State  la  safely  from 
fifty  to  seventy  per  cent,  of  the  apple  crop  where  spraying  ie  not 
practiced. 

Tbe  time  to  apply  the  Aret  spraying  is  lust  before  the  calyx  closes. 
On  Itie  time  and  proper  application  of  this  spraying  hangs  TS  per  cent. 
of  tbe  success  in  the  control  of  tbe  codling  moth  for  the  entire  season. 

Two  sprayings,  the  first  applied  Just  before  the  calyx  closes  and  tbe 
second  from  seven  to  eight  weeks  later  when  tbe  second  brood  appears, 
give  tbe  beat  results  from  an  economic  standpoint,  90  per  cent,  of  the 
tnitt  being  protected. 

Late  sprayings  alone  are  of  very  little  value  and,  unless  preceded 
by  a  spraying  before  the  calyx  closes,  should  not  be  attempted. 

Careful  attention  should  be  given  the  spray  operation.  All  parts  of 
the  Iree  should  be  thoroughly  covered  and  the  spray  applied  until  It 
drops  freely  from  the  foliage.  To  do  this  most  conveniently  a  high 
pressure  should  be  maintained  so  as  to  secure  a  mlsMike  spray,  and 
the  noffile  should  be  turned  at  an  angle  so  that  the  operator  can  direct 
(be  spray  either  npwvd  or  downward  at  hia  will. 

Banding  even  as  an  adjunct  method  of  lighting  ihe  codling  moth  is 
a  waste  of  time. 

Spraying  costs  a  mere  trifle  as  compared  to  Ihe  value  of  the  crop 
protected  from  the  codling  moth. 
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NOTICE. 
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PREFATORY. 

Many  circumstances  cnused  a  smaller  attendance  at 
this  session  than  usual.  Several  of  our  leading  members 
were  on  their  vacations  abroad  and  in  other  States ;  others 
•  objected  to  being  present,  owing  to  excessive  hot  weather ; 
again,  the  failure  of  the  fruit  crop  in  many  sections  of 
the  State  and  the  protracted  drought  which  prevailed 
lately  prevented  our  exhibit  of  fruits  and  vegetables 
from  being  as  large  as  usual.  To  offset  the  objections 
of  many  who  fail  to  attend  our  sessions  on  tlie  plea  of 
hot  weather  and  busy  occupations,  the  Society  has 
changed  tlie  ti-aditional  time  of  meeting  in  August  to  the 
fourth  AVednesday  {26th)  of  January,  1910,  when  the 
Tliirty-fourth  Annual  Session  will  be  held  at  Sparta, 
Georgia,  which  is  a  convenient  central  point  of  the  State. 
As  the  weather  will  then  he  less  uncomfortable,  and 
orchard  and  farm  work  less  pressing,  it  is  hoped  that 
every  person  interested  in  the  progress  of  fniit  growing 
and  correlated  industries  will  be  present  and  aid  in  keep- 
ing the  Society  up  to  the  degree  of  usefulness  which  it 
has  striven  for  thirty-three  years  to  maintain.  Let  every 
public  spirited  citizen  of  Geoi'gia  come  to  Sparta-,  and 
thus  show  his  appreciation  of  the  work  which  tliis  or- 
ganization is  and  has  been  doing  for  the  benefit  of  our 
State. 

Our  Sparta  friends  are  making  special  prei>arations 
for  entertaining  the  members  of  the  Society.  Let  the 
attendance  be  as  large  and  enthusiastic  as  it  was  in  fonner 
years.  This  can  be  done  by  an  effort  on  your  part,  ainl 
remember  the  date,  January  26th,  1910. 


itizecy  Google 


PROCEEDINGS. 

President  P.  J.  Berckmans,  of  Augustii,  called  the 
meeting  to  order  at  10:30  a.  m.,  but,  as  quite  a  number 
of  the  members  were  not  present  and  were  likely  to  arrive 
on  early  trains,  adjournment  was  had,  at  the  suggestion 
of  the  President,  until  3  p.  m. 

Prof.  McHatton,  of  the  Georgia  State  College  of  Agri- 
culture, invited  such  members  as  were  present,  in  the 
meantime,  to  ride  out  and  visit  the  grounds  and  buildings 
of  (he  new  College  of  Agriculture,  which  invitation  was 
accepted  and  the  members  made  a  very  delightful  and 
interesting'tour  under  the  guidance  of  Prof.  McHatton. 

The  President  called  the  meeting  to  order  the  second 
time  at  3  p.  m.,  when  a  larger  membership  was  present. 

Rev.  M.  L.  Troutmau,  pastor  of  the  First  Methodist 
Chnreh.  of  Athens,  invoked  the  divine  blessing  for  a  suc- 
cessful and  beneficial  meeting. 

Hon.  "W.  F.  Dorsey,  Mayor  of  the  City  of  Athens,  wel- 
comed the  members  and  guests  to  the  city,  to  its  churches, 
its  homes,  its  institutions  of  learning,  and  to  its  near-beer 
saloons,  if  any  of  the  members  could  afford  the  time. 

Col.  B.  "W.  Hunt,  one  of  the  Society's  oldest  and  most 
valued  members,  in  appropriate  words  resjionded  to  the 
address  of  welcome,  and  thanked  the  citizens  of  Athens 
for  their  good  wishes  and  kind  offerings  of  hospitality. 


THE  PRESIDENT'S  ADDRESS. 

McmbtTs    of    tliP    Gfnrgift    Rtiitn     HdrtiPiiHiira]     Society,    I.adios     and 

1    regret   exceedingly   tbst    our    attendance    thia    year    is    so    smalt. - 
Tlicrc  ore  a   great   many   reasons   for  this,   I  suppose;    the  lyeather   has 
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been  very  warm,  a  great  many  arc  on  vacatioos,  and  a  great  many  Bccm 
to  have  loat  that  intereat  in  tbe  work  ol  the  Society  that  we  b&d  hoped 
and  oxpBcted  they  would  continue. 

Seven  years  ago  wo  had  the  pleasure  of  holding  out  annual  seuion 
in  this  city,  but,  owing  to  the  deiire  of  tbe  Georgia  State  Agricultural 
Society  and  of  the  Dairymen's  AaBociattoD  to  have  a  joint  meeting  with 
the  Horticultural  Society,  the  time  allotted  to  each  body  was  too  limited 
to  permit  the  work  of  our  sesBiou  to  be  altogether  satisfactory  as  to 
tbe  results.  Wo  meet  today  under  many  more  pleasing  circumstances, 
therefore  each  subject  which  will  be  presented  by  our  members  can 
receive  ample  time  for  your  consideration  and  discussion. 

It  affords  ne  sincere  pleasure  in  again  greeting  you,  and  I  am  sure 
that  I  voice  tbe  sentiments  of  our  membcTs  and  eo-workers  in  saying 
that  we  are  glad  to  Once  more  hold  our  annual  reunion  in  this  city,  noted 
as  an  educational  center  and  for  its  culture.  AVe  congratulate  this  city 
OD  the  rapid  progress  which  it  has  made  since  we  met  here  before,  more 
eupeeialiy  upon  having  lately  inaugurated  the  magnificent  State  College 
of  Agriculture,  in  which  at  last  our  State  must  be  congratulated  tlut  a 
real  College  of  Agriculture,  well  equipped  and  with  an  up-to-date  faculty 
of  earnest  and  efficient  workers,  has  been  added  to  its  educational  facil- 
ities, and  know  that  our  young  men,  looking  to  the  life  and  vocation 
of  an  Aji^icutturalist,  need  not  go  away  from  Georgia  and  seek  instruc- 
tion elsewhere  to  become  properly  fitted  for  the  career  of  a  successful 
tiller  of  the  soil.  Every  branch  of  the  products  of  our  soil  and  cor- 
Ti-Iated  industries,  is  receiving  untold  benefits  from  this  institution  from 
whose  influence  new  life  is  given  to  what  is  man's  oldest  pursuit  and 
will  help  it  to  become  the  most  perfect. 

I  cannot  make  an  euumoration  of  tbe  various  things  which  a  man 
ought  to  know  who  aspires  to  be  a  successful  Horticulturalist,  because 
the  subjects  pertaining  to  this  science  are  too  extensive,  and  as  more 
and  more  are  being  daily  added  thereto  by  the  many  scientific  as  well 
as  practical  discoveries  in  this  age  of  progress,  our  pursuit  has  now 
become  one  of  specialties. 

As  it  is  impossible  that  one  man  can  be  expected  to  know  all  of 
these  various  things,  we  can  only  acquire  sufficient  knowledge  of  the 
minutiae  of  eac.i  special  method  of  cultivation  from  the  experience  of 
thoBo  who  have  become  experts  in  the  different  subjects  within  the 
domain  of  Horticulture. 

Therefore  your  Society  is  fortunate  in  having  so  many  present  who, 
following  different  lines  in  these  pleasant  and  productive  arts,  will  give 
tbe  results  of  tfaeir  experience;  which,  being  freely  offered,  makes  a 
combination  of  advantages  seldom  found  when  one  depends  entirely 
upon  bimsolf,  or  even  gains  knowledge  from  reading  books  and  pcriodi- 
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?here  ia  some  differonee  o(  opinion  as  to  whether  Agriculture  ut 
Horticulture  was  man's  flret  oecupation,  but  fruit  growers  contend 
that,  as  Adam  was  the  first  man  engaged  in  that  particular  art,  and  Lis 
location  being  in  a  garden  called  Eden,  we,  aa  Uorticulturalista,  may 
tlaim  priority;  and  tbat,  while  we  have  made  considerable  progress  in 
advancing  this  art,  still  we  recognize  that  advancement  in  any  of  tbe 
arts  pertaining  to  the  soil  has  been  in  an  inverse  ratio  with  tbeii 
sutiqnity. 

The  cotton  trade,  which  is  today  receiving  such  careful  and  acien- 
tiSe  consideration,  is  older  than  citbor  tbo  ancient  wool  or  silk  trade, 
but  Horticulture  is  now  making  more  rapid  strides  than  it  did  during 
tbe  past  gen  era  I  ion,  because  as  the  human  mind  is  advanced  and  free 
from  fonncrly  established  prejudice^,  which  made  many  things  obscure, 
these  we  have  no  longer  to  contend  with;  thanks  to  our  modern  scien- 
tists who  cleared  tbe  highway  from  these  obatacles, 

FmAUOES. 

As  stated  at  a  previous  reunion,  our  treasury  is  not  as  replete  as  is 
consistent  with  the  scope  of  our  work.  Only  by  the  strictest  economy 
iu  husbanding  our  resources,  have  we  been  enabled  to  meet  the  neces- 
sary eipenses  incident  with  holding  our  sessions,  and  to  carry  over  a 
very  modest  balance  to  our  credit;  this  must  gradually  diminish  unless 
onr  membership  increases.  This  can  be  accomplished  by  your  individual 
efforts  towards  enlisting  new  members.  If  each  of  you  will  secure  a 
new  recruit  and  continue  your  affiliation,  the  condition  of  your  treas- 
ury would  soon  improve.  The  report  of  the  proceedings  of  1908  is  larger 
than  that  of  any  previous  session,  and  had  it  not  been  that  the  State 
board  of  Entomology  generously  aided  in  paying  a  part  of  the  eipenscs 
in  publishing  it  as  a  bulletin  of  the  Department  that  volume  would 
necessarily  have  been  much  reduced  in  size  and  valuable  information. 
This  report  has  been  distributed  to  the  leading  farmers  and  horticulturists 
of  Qeorgia,  many  of  whom  have  doubtless  received  valuable  suggestions 
therefrom,  and  we  trust  many  will  be  induced  in  return  to  affiliate  with 
this  Society.  I  am  sure  tbat  you  will  acknowledge  the  aid  given  you 
bf  the  Board  of  Entomology. 

CHANGINO   THE    TIME   OF    THE   AmTUAI.   SESSIONS. 

This  question  was  considered  at  tbe  Augusta  meeting  in  1907,  but 
BO  action  was  taken  because  the  selection  of  the  time  would  depend 
upon  the  next  place  of  meeting.  Upper  Georgia  would  likely  be  pre- 
ferred for  a  summer  session  and  south  Georgia  for  a  winter,  as  Cornelia 
Tas  selected,  and  tbe  City  of  Athens  honored  us  with  an  invitation  for 
this  year.  This  question  Is  therefore  still  in  abeyance,  and  I  call  your 
attention  to  it  for  action  at  this  time. 
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THE  FEOIT  EXOHAKOB. 

With  the  rapid  incTcue  in  fruit  prodacts,  it  became  evident  some 
years  ago  that  a  combination  of  all  fruit  growers  was  necessary,  in 
order  to  perfect  better  methods  of  disposing  of  their  fruits.  As  this 
was  eminently  the  commercial  feature  of  the  industry,  the  Georgia 
Poach  Orowcra  Association  was  the  outcome  of  these  conditions,  auil 
relieved  the  Hortieuuurul  Society  of  the  commercial  work,  leaving  the 
scientific  investigatioDs  as  its  special  province.  After  several  years 
of  existence,  the  peach  growers  recognizo  the  importance  of  organizing 
their  association  upon  a  strictly  bnsiness  plan,  and  through  the  sugges- 
tions of  the  State  Horticultural  Society  at  its  past  two  annual  scssious, 
The  Fruit  Exchange  was  perfected  during  the  past  year.  Its  work  lias 
been  eminently  successful;  n-hile  a  crop  of  only  2,000  car  loads  of 
fcaches  was  marketed  this  year,  still  it  brought  nearly  $I,GOO,000,00,  or 
about  the  same  money  returns  which  a  crop  of  nearly  7.000  car  loads 
brought  last  year.  This  is  the  result  of  systematic  business  methods, 
which  iu  future  years  will  make  commercial  fruit  growing  more  lucra- 
tive and  increase  this  industry,  because  fruit  growers  will  no  longer 
bi:  at  the  mercy  of  glutted  markets  and  irresponsible  commission   nier- 

BBOWN   BOT. 

This  has  been  exceedingly  prevalent  in  nearly  all  sections  of  Qcor- 
gis,  and  there  has  been  a  great  clamor  for  years  past  for  a  satisfactory 
treatment.  Kow,  tfaanks  to  the  experiments  of  our  former  State  Ento' 
mologist,  Mr.  W.  M.  Scott,  acting  uder  the  auspices  of  the  Pathotogiat 
of  the  U.  S.  Department  of  Agriculture,  this  scourge  of  our  peach  crop 
is  likely  to  be  contolled,  Mr.  P.  W.  Ayres,  who  is  Mr.  Scott's  assist- 
ant, has  been  requested  by  Mr.  M.  B.  Waite,  Chief  Pathologist,  to 
altend  this  session  and  give  you  the  results  of  this  year's  experimen'ls 
in  controlling  the  Brown  Sot. 

HEOBOLOaT. 

As  our  Society  is  growing  older  in  years,  we  must  expect  our  ranks 
to  become  gradually  depleted  of  those  who  have  for  bo  many  years 
aided  in  its  work.  In  the  death  of  Captain  Robt.  E.  Park,  wbo  served 
you  so  long  and  faithfully  as  Vice-President  of  the  Fifth  Congressional 
District,  we  have  lost  one  of  our  most  efficient  and  useful  associates. 
Ko  man  was  more  friendly  to  our  Society;  he  was  a  conscientious 
worker  and  helped  in  demonstrating  that  in  the  pursuit  of  Horticulture 
the  highest  faculties  of  the  human  intellect  may  be  exercised.  As  a  State 
offi'cial  he  was  noted  for  his  integrity  and  sound  business  judgment, 
which  are  a  record  to  a  good  and  faithful  citizen.  We  owe  to  his 
memory  that  a  page  be  dedicated  in  our  forthcoming  proceedings  as 
a  testimony  of  the  high  esteem  in  which  we  held  him  as  our  friend  and 
associate. 

10 
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Sr.  T.  M.  Uexamer,  long  Sd  hooorBrj'  oiember,  died  in  July  ut  hii 
tome  in  Stamford,  Connecticut.  Manj  of  you  have  known  of  him  only 
u  one  of  the  autet  scientific  as  well  as  practical  writers  upon  Horti- 
culture, from  hie  prominent  editorial  management  of  the  Ameriean 
Agricultaralist,  and  his  lectures  upon  subjecta  germane  to  this  pursuit; 
bat  those  who  had  the  privilege  of  his  Intimate  friendship,  knew  him 
beat  as  a  devoted  friend,  lojal  to  every  prugrera,  and  a  man  as  simple 
in  his  mtereourae  with  others  as  be  was  scientific  in  his  chosen  catling. 

BmD  PEOTEOnON. 

At  the  risk  of  being  insistent,  I  cannot  refrain  from  again  calling 
your  attention  to  the  necessity  of  protedting  insectivorous  insectH. 
This  I  have  mentioned  repeatedly  during  former  occasions,  and  I  hope 
that  every  one  of  you  will  make  an  effort  to  prevent  the  killing  of  the 
be*t  friends  of  the  Horticulturist.  A  new  game  law  has  been  intro- 
duced daring  the  present  session  of  the  Oeor^a  Legislature;  one  of 
its  provisions  la  to  extend  the  close  season  for  hunting  quails  and 
doves,  bnt  this  is  not  snfBcient  to  prevent  the  gradual  extinction  of 
our  winged  allies.  A  law  covering  a  period  of  from  two  to  three  years, 
daring  which  it  would  be  unlawful  to  kill  any  dove,  quail,  wild  turkey, 
robins,  field  larks  and  other  well-known  insectivorous  birds,  should  bo 
enacted  and  enforced;  otherwise  we  must  expect  to  have  our  fleld  and 
orchard  crops  anniliilated  by  hordes  of  insects,  which  all  efforts  of  our 
entomologists  will  not  be  able  to  prevent  increasing.  Every  land 
owner  should  l>e  bis  own  game  warden  and  thus  protect,  upon  his  lands, 
tbe>9Bt  workers  in  his  behalf. 

There  are  other  topics  which  will  require  your  consideration,  but 
these  will  no  doubt  be  referred  to  during  your  deliberations.  I  must 
not  take  np  more  of  your  time  in  these  cursory  remarks,  which  are 
prompted  by  my  heartfelt  interest  in  tho  policy  that  seeks  to  extend 
the  productive  resources  and  the  refinement  in  the  education  of  our 
commonwealth  through  the  united  efforts   of   tho  Georgia  Horticultural 


The  PKESIDENT :  Gentlemen,  it  is  impossible  for 
the  chair  to  appoint  any  committees  imtil  I  have  the  roll 
of  the  members  present.  I  will  ask  the  Secretary  to 
prepare  that  list,  and  those  who  have  not  paid  their  dues 
to  the  Treasurer  will  now  have  an  opportunity  of  doing 
SO;  and  those  who  wish  to  become  members  of  the  So- 
ciety will  have  this  opportunity  to  become  affiliated  and 
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let  their  names  be  included  in  the  list  frotu  which  t  am 
to  appoint  committees.  A  few  moments  of  recess  will 
be  necessary  before  this  can  be  done.  We  have  so  very 
few  fruits  on  exhibition  this  year  that  it  will  not  be  nec- 
essary to  appoint  a  verj'  extensive  Committee  on  Exam- 
ination of  Fruits.  I  will  appoint  Col.  Brackett  as  the 
Chairman  of  that  Committee;  he  may  choose  one  asso- 
ciate, and  report  to  me  tomorrow. 

Col.  BRACKETT :  I  would  prefer  that  you  oppoiot 
the  other  member  yourself,  Mr.  President. 

The  PRESIDENT:  I  will  perfect  the  committees  in 
a  few  minutes.  Dr.  Niles  is  here;  he  has  a  very  valuable 
paper  to  present,  and,  as  he  desires  to  leave  on  an  early 
train  today,  I  will  ask  the  Doctor  to  take  the  floor. 


SOME  COMMENTS  ON  THE  NUTRITIVE  AND  ECON- 
OMIC VALUE  OF  NUTS. 

By  Geo.  M.  NilcB,  M.   D.,  Atlanta,  Ga. 

Mr.  President  and  Members  of  the  Oeotgia  State  Horticultural  Soeietj: 

Up  to  a  comparatively  recent  date  nuta  were  considered  by  moat 
people  either  a  loxury  or  as  tidbits  to  be  eaten  out  of  hand  at  odd 
times.  They  had  no  flxed  standing  ai  to  food  value,  often  being  un- 
justly blamed  for  indigestion  brought  on  by  other  causes. 

During  the  last  two  decades,  however,  both  frOra  a  dietitie  and  an 
economic  staodpoint,  they  are  becoming  more  appreciated,  as  evidenced 
by  their  increased  CODSumption. 

With  this  greatly  augmented  demand  the  Southern  States  are  much 
concerned,  for  two  of  the  principal  nuts,  the  peanut  and  pecan,  are 
largely  Southern  products. 

It  may  surprise  this  Society  to  be  informed  that  the  total  quantity 
of  nuta  imported  into  the  United  States  in  190T  was  86,238,000  pounds, 
with  a  value  of  over  *6 ,000,000. 00.  From  Georgia,  North  Carolina, 
Virginia  and  Tennessee  the  yield  of  peanats  alone  was  225,000,000 
pounds.  The  eiact  yield  of  pecans  could  not  be  obtained,  but  it  was 
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Urge;  and,  wfaen  the  many  groves  now  growing  in  Oeorgia  come  iutu 
bMring,  the  pe«an  crop  ft'.one  will  hold  a  respectable  place  amnng  the 
nMnreoB  of  our  State. 

Several  conditions  have  aided  in  bringing  to  the  people  at  large 
II  appreciation  of  this  importaal  source  of  nutriment.  The  increased 
tcil  of  the  rarioua  meats  exacted  hy  the  packing  tmsts  has  quickened 
interest  in  the  economic  value  of  nuts;  many  special  nut  fooda,  such  as 
Ktlted  nuts,  nut  butters,  and  meat  substitutea  with  nuts  as  a  bBBis, 
being  now  on  the  market  at  reasonable  prices.  Again,  there  ia  a  fairly 
lirge  number  of  our  population  who,  fOr  different  reasons,  abatain  from 
meat.  In  tbia  connection  might  be  mentioned  the  Seventh  Day  Adven- 
titla,  a  gTOwing  body  in  the  South,  whose  teachings  are  opposed  to  tbo 
■N  of  meat  in  any  form. 

1  feel,  therefore,  that  a  brief  survey  of  this  somewhat  neglectoil 
leld  will  both  entertain  and  profit  my  hearera. 

The  term  "nut"  is  applied  aomewhat  loosely  to  certain  varieties 
of  fmite,  and  implies  a  more  or  less  fibrous  covering  siirroundin);  a 
kernel  of  meat.  They  are  produced  in  the  most  diverse  manners,  from 
viie-like  plants,  as  the  peanuts,  up  to  the  giant  pine  or  beech.  Uno 
variety,  the  water  eheatuut,  ia  aupplied  by  a  water  plant. 

To  enter  into  a  description  of  the  many  native  and  imported  nuls 
■Tailable  for  food  consumption  would  exceed  the  limits  of  this  paper, 
K>  I  shall  ctosider  only  a  few  of  the  best  known. 

The  flavor  of  nuts  depends  principally  on  the  oils  they  contain, 
tbongb  in  some  there  are  specific  flavoring  agents.  Some  of  these  oily 
tonstituents  easily  become  rancid,  imparting  a  most  disagreeable  taste 
or  odor.  The  peculiar  flavor  of  the  roasted  peanut  ia  due  to  browned 
oils  and  starches.  The  pungent  or  bitter  taste  of  almonds,  as  well  as 
peach  and  plum  pits,  a  family  botanically  allied,  is  due  to  a  cyanic 
acid  yielding  glueosid.  The  chestnut,  especially  when  roasted,  has  a 
characteristic  starchy  taste,  betokening  its  main  ingredient.  The  flavor 
of  nuts,  as  well  as  their  sise,  can  be  greatly  improved  by  judicious  cul- 
tivation, as  can  be  easily  demonstrated  to  you  by  those  who  havo  intel- 
ligently studied  this  branch  of  horticulture. 

The  composition  of  nuts  has  been  investigated  at  several  of  the 
igricultDral  experiment  atatioua  in  this  country,  and  I  wish  in  this 
Mnneetion  to  acknowledge  Talnable  data  furnished  me  by  Prof.  M.  K. 
Jaffa,  of  the  California  Station,  and  Mr.  Charlea  D.  Woods,  of  the 
Maine  btation. 

Bight  here  it  is  well  th^t  I  should  explain  some  of  the  terms  ueces- 
nrily  used  in  describing  the  constituent  elements  of  food  contained  in 
«nts  and  the  resultant  energy  produced  thereby. 

By  the  term  pretcin  we  mean  the  important  and  essential  nitrogen- 
«u  constituent  of  animal  and  vegetable  tissues.  As  examples  of  ani- 
mal timea  strong  in  protein  may  be  cited  beefsteak  and  eggs;  while 
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iu  the  vegetable  kiDgdom  may  be  menllsned  nuts,  beauE  and  peaii.  The 
proteins  are  of  tho  greatest  service  to  the  anima)  eeonamy.  Th^y  belp 
build  up  new  tissue,  repair  waste  of  the  old;  and  aa  fuel,  which  is 
burned  in  the  body,  they  furnish  energy  and  heat.  .     . 

Tba  carbohydrales  coiiUin  no  nitrogen,  and  include  the  starches. 
the  sugars,  the  vegetable  fibet  or  cellulose.  Carbohydrates  ore  burned 
«p  in  the  body,  the  resultant  energy  being  changed  into  heat  or  museu- 
lar  force,  or  converted  into  fat  and  stored  up  in  the  body.  On  account 
of  their  easy  digestion  and  assimilation  the  carbohydrates  are  the  meet 
available  source  of  hent  and  energy. 

Fat  or  hydrocarbon  is  an  important  element  iu  food,  serving  the 
same  purpose  as  the  carbohydrates,  more  valuable  weight  for  weight 
as  a  source  of  energy,  but  neither  so  easily  digested  nor  so  available. 
Fat  is  found  iu  animal  foods,  such  as  meat,  fish  and  butter,  and  in 
vegetable  foods,  as  oils  in  the  various  cereals  and   in  the  kernels  of 

A  certain  amount  of  waste  or  refuse  is  associated  with  nearly  all 
food  stuffs,  and  need  not  be  discussed  here.  ...... 

As  tho  foot  is  a  unit  of  measurement,  or  the  dollar  a  unit  of  mone- 
tniy  value,  bo  we  use  the  term  calorie  as  a  unit  of  heat,  and  it  means 
the  Rmount  of  heat  required  to  raise  the  temperature  of  one  kilogram, 
ot  about  a  quart  of  water,  one  degree  Centigrade,  or  approximately  two 
t'ogrees  Fahrenheit.  To  illustrate,  about  3,000  calories  daily  are  nefded 
by  a  man  weighing  1S4  pounds,  taking  ordinary  exercise. 

Thia  brief  explanation  will,  I  trust,  render  intelligible  the  following 
table,  which  shows  the  composilioQ  of  some  of  the  nuts  most  used,  as 
compared  with  a  few  of  the  staple  food  products. 

EDIBLE  PORTION. 


KIKDS  OF  FOOD.     Rrfuw,    Wiiter.    Proiin   Psl,       ,tanh.     Cmdo      Aiih.  ' 


(^hntnut 23,40  «.l  ,     7  8  8,8  70,1 

Coooanut 34.6a  13.0  :    O.S  56.2  13. T 

Hickorrnut 62,20  3.7  15.4  67.4  11,4  ...  .    .>.<  , 

Peanut 27.04  7.4  29.8  43. S  14. T  2.4  ■    3.2 

Pecan BO.  10  3.4  12,1  70.7  8.S  3.7  ]     1,3  | 

Walnut SH.MO  3.4  18.2  60.7  13.7  2.3            1,7  I 


-  .- l.V 

P^mii.  boiled 11.20  6.^.0  12.4  ,  10. 7  ...              .7 

WEilrbmd 3S  3  U.2  1.3  S5,2  ;       .5            1,1 

UeanK.drk^ 12.0  22  5  1.8  59,6  4,4  <     3.S  , 

PaHitat*.. .._..-. 20.0  78. 3  2.2  .1  18.0  .1  _10^^ 

you  will  observe  from  this  comparison  that  nuts,  even  the  starchy 
chestnuts,  furnish  more  fuel  value  per  pound  than  either  beef,  eggs  or 
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rlK«BC.  Tbpy  arc  rich  io  protein  and  fat,  contaiuiug  aomt)  atHfcli  niiil 
bntliltle  water.  Tlie  pecan  is  tho  riclieBtin  fat,  tfaoiigb  the  Brazil  uiit, 
bitkory  nut  and  walnut  are  not  far  behind.  Id  protein  tho  peanut 
nsHy  leads,  containing  29.3  per  cent,  per  pound,  while  round  steak  eon' 
tains  onJy  19.8  per  cent.  Tho  chestnut  bas  much  the  largest  carbohy- 
drate content,   73  per  cent.,  though  the   peanut  shows  nearly   IS  per 

Kuts  are  also  well  supplied  with  mineral  matter.  The  ash  of  the 
wtluut,  almond,  etc.,  is  rich  in  phosphoric  acid,  comparing  favorably 
with  some  of  the  cereals. 

As  to  the  digestibility  of  nats  I  am  free  to  admit  that  they  are  in 
nme  disrepute.  The  cause  of  this,  however,  is  mainly  due  either  to 
intaScient  mastication,  to  crowding  the  stomach  with  them  after  a 
betriy  meal,  or  to  eating  them  at  unseasonable  hoars.  When  they  aro 
accorded  a  proper  place  in  the  dietary,  doubtless  they  will  soon  over- 
come this  disfavor. 

Prof.  Jaffa  reports  a  number  of  investigations  carried  on  with  a 
fruit  and  nut  diet,  some  on  vegetarians,  some  on  fruitarians,  aud  some 
on  lubjects  who  had  ilived  on  an  ordinary  mixed  regimen.  The  general 
reEults  an  to  the  coefficient  of  digestibility  of  null,  meaning  by  thia' 
the  available  percentage  of  nutriment,  showed  protein  90  per  cent., 
fat  Bo  per  cent.,  and  carbohydrates  97   per  cent. 

As  most  of  the  experiments  recorded  at  the  California  and  Maine 
eiperlment  stations  comprised  some  nuts  not  in  general  use  in  the 
Southern  States,  I  desired  to  form  an  intelligent  opinion  as  to  tho 
digeitibility  and  economic  value  of  the  pecan,  peanut,  and  Brazil  nut, 
tbeae  three  being  the  ones  most  in  favor  with  us. 

For  this  purpose  I  enlisted  the  aid  of  Messrs.  J.  I,  Matthews,  J.  0. 
DevBoe,  W.  L.  Morris,  0.  B.  Thompson,  S.  A.  Kirkland  and  E.  S.  Deaver, 
all  tbese  being  students  at  the  Atlanta  School  of  Medicine.  These 
young  men  voluntarily  offered  their  co-operation,  and  deserve  much 
credit  for  the  painstaking  manner  in  which  they  followed  my  directions. 

They  were  allowed  a  sufficiency  of  carbohydrates,  as  bread  and 
fmit,  but  took  no  meat,  eggs,  butter,  peas  or  beans.  Their  digestive 
/unctions,  which  were  tested  before  going  on  this  diet,  were  found  to 
be  normal.  Each  day  they  were  weighed,  their  general  condition  was 
noted,  and  their  excretions   carefully  examined. 

This  diet  was  kept  for  four  days  with  five  of  them,  and  three 
days  nith  Beaver,  this  young  man  becoming  somewhat  nauseated  at  the 
end  of  that  time.  He  discontinued  the  nuts  by  my  order,  though  en- 
tirely willing  to   go  on  with  them. 

The  following  table  will  give  only  tlie  main  findings,  as  an  elabor- 
siioa  of  all  tho  figures  for  cacli  man  each  day  would  be  tedious. 
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It  will  be  seen  that  two  gained  in  weight,  that  Ibree  remained  about 
the  same,  there  being  a  loss  of  only  a  few  ounees,  while  only  one  lost 
weight  appreciably.  That  the  calories  furnished  were  sufficient  showed 
in  their  feeling  of  strength  and  buoyancy.  They  bad  no  disturbance 
of  either  stomach  or  intestinal  function,  with  the  slight  exception 
iTientioned.  During  each  day  of  this  experiment  these  young  men 
seemed  "fit"~n  every  Way;  and  when  the  coat  of  these  results,  bearing 
in  mind  the  amount  of  heat  and  energy  produeed,  is  compared  with  the 
coat  of  a  given  amount  of  meat  necessary  to  generate  the  same  heat  and 
oncrgy,  it  is  enough  to  malie  a  tbougbtful  observer  sit  up  and  take 
notice. 

As  has  been  shown  by  the  foregoing,  as  well  as  proved  by  otbvr 
obaervers,  the  rich  content  of  protein  and  fat  in  nuts  can  be  escell^tly 
assimilated,  but  their  place  in  the  diet,  like  that  of  any  other  coneen- 
tratod  food,  should  be  carefully  regulated. 

Any  diet,  to  be  normally  jiropelled  through  the  digestive  canal, 
should  possess  a  certain  bulkinessj  and  for  this  reason  nuts  can  be  best 
used  along  with  foods  containing  a  large  proportion  of  cellulose,  as 
fruits,  vegetables,  breads,  crackers,  etc. 

Always  remember  that  they  should  constitute  an  integral  part  of  the 
menu,  and  not  to  be  superimposed  on  an  already  sufficient  meal. 

It  is  told  of  a  Georgia  merchant  that,  on  a  recent  trip  to  New 
York,  he  was  wined  and  dined  at  frequent  intervals  during  the  day 
and  night  by  some  of  his  commercial  friends.  Under  the  seductive  in- 
fluence of  tempting  viands,  good  .fellowship,  and  sundry  mixed  drinks, 
bo  taxed  his  stomach  to  a  wonderful  degree,  and  just  before  retiring 
ho  partook  of  a  small  buncb  of  grapes.  Tn  a  few  hours  the  pains  of 
nn  outraged  digestive  apparatus  forced  him  to  call  in  a  physician, 
vV.oni  he  gravely  informed  that  some  "gTopcs,"  eaten  the  night  before, 
seemed  to  actually  poison  bim. 

Tho   moral  is  obvious. 

The  thorough  mastication  of  nuts  is  also  essential,  tbe  co-officient 
of  digestibility  being  increased,  and  the  liability  to  discomfort  being 
decreased  by  care  in  this  particular. 

The  popular  belief  that  salt  added  to  nuts  makes  their  digestion 
easier  is  not  borne  out  by  investigation,  though,  to  many  persons,  salt 
renders  them  more  palatable. 
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The  linuts  of  this  paper  will  not  permit  me  to  enter  into  details 
TegsrdiDg  the  specific  uees  of  Duts  and  nut  preparations  in  varying 
Fondittons  of  human  need.  Their  nutritious  qualitiea  bavo  been  uti- 
lized hj  numerous  institutions  and  individuals  in  the  building  up  of 
irsBted  and  impoverished  tissues;  their  charming  flavors  have  enabled 
the  confectioners  to  incorporate  nuts  in  many  of  tbo  delicious  sweet- 
ineats  so  alluring  to  the  maiden's  heart;  while  the  housewife  and  caterer 
have  found   them   invaluable   in    the   preparation   of   countless   dainty 

Let  me  in  conclusion  stress  the  fact  that  the  vegetable  proteins 
■re  free  from  many  of  the  poisonous  products  with  which  the  flesh 
foods  abound,  and  that  they  less  rapidly  undergo  putrefactive  changes 
in  the  intestines.  Moreover,  some  of  the  purest  and  most  readily  di- 
geitible  forms  of  fat  are  those  derived  from  nuts,  being  provided  as 
butter  oils,  or  in  the  emulsified  forms  as  nut  butters. 

People  vary  in  their  food  requirements,  as  do  stoves,  furnaces  or 
locomotives  in  their  fuel  requirements,  and  in  our  efforts  to  furnish  the 
niijts  of  beat  and  energy  needed  to  keep  our  bodily  furnaces  stoked  and 
in  running  order,  we  should  look  with  favor  upon  this  nutritious  class 
of  food  products,  which  nature  has  so  cheaply  and  bountifully  placed 
within  our  reach,  and  whose  good  qualities  have  been  so  scantily 
appreciated. 

Permit  me,  therefore,  to  commend  to  you  the  study  of  nuts  and 
their  food  value,  believing  this  subject  entirely  worthy  of  your  sober 
conuderation. 

Col.  WADE :  I  would  like  to  ask  the  Doctor  if  it  is 
Dot  true  thnt  sufficient  prussic  acid  is  cootaioed  in  the  nut 
or  kernel  of  peaches  to  produce  death? 

Dr.  NILES :  There  is  just  enough  to  flavor  the  nut. 
It  is  a  flavor  that  is  very  permeating,  just  as  if  you  took 
a  drop  of  kerosene  oil  and  put  it  in  a  barrel  of  flour. 
There  is  very  little  of  the  acid  to  be  found  in  these  nuts, 
and  I  do  not  think  it  sufficient  to  produce  poison. 

Col.  WADE:  The  reason  I  asked  the  question  was 
because  I  tried  it  on  a  pig,  and  it  died. 

Dr.  NILES:    How  long  did  it  liveT 

Col.  WADE :    For  several  weeks. 
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Dr.  NILES:  This  acid  is  an  instantaneous  poison, 
and  when  it  acta  at  all  it  acts  at  once. 

Col.  BRACKETT :  I  do  not  know  that  I  have  any 
question  to  ask  on  this  subject,  but  I  wish  to  say  that 
this  is  a  most  excellent  paper  and  I  do  not  feel  like  going 
away  without  commending  the  paper  for  the  considera- 
tion of  everyone.  While  at  the  Chicago  Exposition  in 
]893,  I  met  a  man  there  who  was  an  Englishman.  He 
told  me  he  had  lived  four  years  on  nothing  but  nuts  and 
fruits,  and  he  was  a  perfect  specimen  of  health  when  I 
saw  him.  He  took  out  from  his  pocket  a  little  tin  box 
about  the  size  of  a  blacking  box  and  showed  me  what  his 
lunch  consisted  of.  It  was  nut  meats  and  fruits,  and  he 
ate  nothing  else.  I  do  not  think  it  would  be  advisable  for 
a  man  to  undertake  to  live  entirely  on  nuts.  Fruits 
should  go  with  it,  and  I  think  it  is  one  of  the  most  healthy 
foods  that  a  man  can  live  on,  if  it  is  properly  managed. 
We  know  that  the  Indians  in  certain  parts  of  the  country 
live  almost  entirely  on  the  nuts  of  the  pine  tree.  There 
are  certain  varieties  of  the  pine  tree  which  produce  nuts 
that  are  used  as  foods,  and  we  find  that  there  is  a  perfect 
digestion  of  the  nuts  when  they  are  properly  masticated. 

Col.  FORT :  I  have  no  question  to  ask,  but  my  father, 
who  was  one  of  the  pioneers  in  Georgia,  told  me  that  in 
his  early  days  he  happened  to  be  stopping  at  an  Indian 
wigwam,  and  he  noticed  the  Indian  squaw  picking  the  ker- 
nels from  some  hickory  nuts.  Upon  inquiry  he  found 
that  the  Indians  made  a  kind  of  soup  from  these  nuts, 
which  was  very  palatable  and  nutritious,  this  soup  con- 
stituting their  entire  dinner. 
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Mr.  VON  HEKFF:  There  is  one  quesUou  I  wish  to 
ask,  wliicb,  however,  has  iiotliiiig  to  do  with  the  nutritious 
value  of  nuts,  and  it  is  this:  IV'rIiaps  the  best  known  nut, 
called  tlie  Englisli  walnut,  is  largely  grown  in  California; 
lam  frequeutly  asked  by  culturists  and  others  wliy  it  is 
Dot  grown  in  the  East.  My  answer  always  was  that  it 
was  grown  in  the  East,  but  I  have  found  that  it  is  seldom 
tliat  I  find  an  English  walnut  in  the  East,  and  if  I  do  it  is 
a  very  small  tree ;  in  fact  it  is  liardly  grown  there.  AVhy 
is  tlie  English  walnut,  the  most  popular  nut,  not  grown 
in  this  country  east  of  the  Itocky  Mountains! 

The  PRESIDENT :     I  will  a^sk  Prof.  Miller  to  answer 

tliat  question. 

Prof.  MILLER;  We  liave  scattering  trees  of  English 
walnuts  from  middle  Alabama,  perhaps  from  the  Florida 
line,  to  New  York  State;  but  there  seem  to  be  some 
troubles  to  overcome,  and  recent  experiments  have  been 
made  hy  grafting  the-English  walnut  upon  the  black 
native  stock,  witli  the  hope  of  more  success,  I  have  heard 
from  parties  in  South  Carolina  who  have  had  consider- 
able success  by  grafting  these  trees  for  a  number  of 
vears  on  black  stock,  but  I  think  that  possibly  one  of  the 
greatest  troubles  in  the  Southern  part  of  the  country  is 
the  tendency  of  what  we  call  ''winter  kill." 

Col.  FORT :  We  have  had  some  practical  experience 
with  the  English  walnut  in  Southwest  Georgia.  Twenty 
years  ago,  before  the  pecan  was  ever  budded,  I  planted 
an  orchnrd  of  pecans,  and  included  among  them  probably 
a  hundred  English  walnuts.  Two  or  throe  of  those  trees 
are  living  yet,  and  as  Prof.  Miller  has  just  said,  "winter 
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killing"  is  ttieir  greatest  enemy.  They  are  killed  in  the 
winter,  and  can  not  be  grown  successfnlly  in  the  altitude 
of  Southwest  Georgia.  I  put  them  in  with  great  care, 
and  at  one  time  had  as  many  as  a  dozen  or  so  trees  grow- 
ing, but  never  had  any  success  with  them. 

Mr.  VON  HERFF:  It  would  seem,  however,  that  it 
is  not  a  question  of  too  much  cold,  for  in  California  it  is 
one  of  the  most  common  trees  that  you  see  along  the 
roadways  everywhere,  and  that  climate,  I  am  sure,  is 
equally  as  severe  as  Southwest  Georgia. 

Col.  FORT;  AVliat  we  call  the  Englisli  walnut  is 
grown  to  a  very  limited  extent  here,  and  for  some  cli- 
matic causes  tliey  are  not  a  success.  I  remember  seeing 
up  in  Putnam  county  a  large  tree  at  the  residence  of  Mrs. 
Cobb.  I  have  climbed  up  that  tree  as  a  boy  and  pulled 
off  some  English  walnuts. 

Prof.  MILLEE:  It  is  not  the  severity  of  the  cold, 
but  the  irregularity  of  our  seasons,  that  produces 
this  "winter  killing."  A  warm  spell  with  moisture  in 
the  soil  will  induce  growth,  and  a  very  slight  amount  of 
cold  below  freezing  point  will  kill  an  English  walnut.  It 
will  even  kill  a  pecan,  if  it  is  in  growing  condition  when 
the  cold  strikes  it. 

The  PRESIDENT :  I  thank  Dr.  Niles  for  bringing 
this  subject  before  us  for  discussion.  The  next  subject 
in  order  is  "Apple  Insects;  Their  Life  History  and  Reme- 
dies," by  Mr.  A.  C  Lewis,  our  Assistant  State  Entomolo- 
gist, of  Atlanta.  He  desires  to  leave  this  afternoon,  and 
therefore  asks  the  privilege  of  appearing  before  you  now. 
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APPLE  INSECTS. 

By    A.   C.   LewiB,    Aasistaot   State    Entomologist. 

Apple  growing  is  fast  beeomiDg  one  of  Georgia's  great  fruit  induH- 
triet,  mnd  now  while  it  is  in  its  infancy  is  a  good  time  to  call  attention 
to  tome  of  the  most  common  apple  insects.  In  Michigan,  New  York 
and  other  old  apple  growing  States,  they  have  found  out  by  dear  ex- 
perienee  tuat  they  cannot  grow  apples  Buccessfully  without  Hpraying. 
fflijle  it  is  true  that  we  do  not  yet  have  aa  many  apple  insMta  to  uun- 
(end  with  as  the  older  apple  growing  States,  we  have  enough  to  make 
it  worth  while  to  carefully  Sght  those  we   have. 

Tbe  apple  grower  in  Georg^ia,  whether  ho  baa  few  or  many  trees, 
will  find  that  it  will  pay  him  well  to  watch  out  for  and  to  flght  the 
following:  App!e  Tree  Borers,  Woolly  Aphis,  Green  Apple  Leaf  Aphis, 
and  Codling   Moth.     These   we   will   briefly   consider   in   the   order   men- 

I. 

API'LK  TRKE  Bi)RKRS. 

(Saperda    eandida    Fab.)       (Chrysobothris    femorata    Fab.) 

A  common  injury  to  apple  trees  is  that  caused  by  borers  in  the  main 
tmnk  at  or  near  the  surface  of  the  ground.  There  are  two  such  borers 
that  are  common  on  apple  trees  id  this  State,  the  Round  and  Flat  headed. 
They  both  work  in  about  the  same  way;  that  is,  in  the  sap  wood  just 
beneath  the  bark.  The  round  headed  borer  works  mainly  on  the  trunk, 
usnally  at  or  near  the  ground,  while  the  flat  headed  borer  inhabits  all 
parts  of  a  tree  from  the  trunk  to  the  limbs,  and  shows  a  decided  prefer- 
ence for  diseased  trees.  It  takes  three  years  for  the  round  headed 
borer  to  complete  its  life  cyc!e,  while  the  flat  headed  borer  completes 
its  growth  in  one  year.  The  adults  of  both  appear  about  the  same  time 
in  the  spring,  during  May  and  June, 

METHODS  OF  CONTROL. 

Prerantivea.  For  both  ot  those  borers  tno  same  provenlives  may 
1m  used.  Wrapping  the  trunk  with  several  thicknesses  of  newspaper, 
or  other  tarred  paper,  has  given  very  good  results.  Instead  of  the 
newspaper,  wire  gauze  ma;  be  used.  ^Vhatevcr  is  used  should  extend 
np  the  trunk  about  two  feet  and  bo  covered  at  the  base  with  earth  and 
secnrely  tied  at  the  top.  The  wire  or  paper  should  bo  put  in  place 
in  May  and  not  removed  until  after  September  1st.      It  is  also  well   to 
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tJ8e  above  or  in  connection  with  these  bands  some  good  deterrent  caustic 
wash.  Whatever  wasli  is  used  aliouW  be  applied  tlioroughlj  every  two 
or  four  weeks  until  three  applications  have  been  made.  It  muat  b« 
TtMnembered  that  these  coverings  and  washes  act  only  as  preventives, 
and  that  some  borers  will  get  in  the  trees  in  spite  of  them,  and  so  all 
trees  should  bo  wormed. 

After  the  borer  has  entered  the  tree,  about  the  only  thing  to  do 
is  to  cut  thCTD  out.  A  great  many  substances  have  been  used  to  kill 
the  borers  in  the  trees,  but  none  have  given  very  good  results,  .\bout 
the  best  substance  so  far  recommended  for  this  purpose  is  kerosene. 
Mr.  T.  B.  Ashton,  a  correspondent  of  the  Burean  of  Plant  Industry, 
says  he  has  used  kerosene  with  success.  The  kerosene  is  applied  to  the 
castings  of  the  larvae  that  are  protruding  through  the  bark.  The  casC- 
iDgs  a'bsorb  the  kerosene  until  it  comes  in  contact  with  the  larvae,  kill- 
ing them.  Some  kill  the  bori.Ts  by  probing  with  a  sharp  wire.  All  this 
work  should  be  done  in  September  and  October. 

THE   APPLE    WOOLLY   APHIS. 

(Schizoneura  lanigera  Hauss.) 

This  plant  louse  attacks  the  roots  of  the  apple,  and  also  the  limbs. 
Its  presence  on  the  roots  causes  galls,  and  even  on  the  limbs  small 
galls  are  produced.  This  plant  louse,  like  others,  secures  its  food  hy 
sucking  the  sap  from  tlie  plant  by  means  of  a  slender  proboscis.  TMs 
irritation  and  possibly  a  poison  injected  into  the  plant  produces  the 
galls.  As  the  galls  increase  in  size  and  numbers,  the  roots  soon  bsgin 
to  decay.  This  rolting  of  the  roots  and  plant  food  taken  up  by  the 
lice  are  a  great  drain  on  the  vitality  of  the  treo  attacked,  and  soon  re- 
sult in   a  sickly,  dwarfed  growth  of  the  tree. 

Life  History.  The  life  history  of  the  Woolly  Aphis  in  short  is  as 
follows;  Beginning  with  the  form  occurring  on  the  roots  in  mid-sum- 
mer, we  have  wingless,  agamic  females,  capable  of  giving  birth  to  living 
young  at  the  rate  of  two  to  twenty  per  day.  This  form  continues  until 
late  in  the  season,  when  a  few  winged,  agamic  females  are  produced. 
These  migrate  from  the  roots  of  the  tree  where  they  were  bom  to  the 
limbs  of  that  or  other  trees  in  the  orchard,  and  thus  they  are  spread 
from  tree  to  tree.  The  offspring  from  these  winged,  agamic  females 
are  true  males  and  females.  The  true  female  develops  one  solitary  egg 
which,  in  the  spring,  hatches  into  an  agamic  female  like  the  one  we 
started  with  in  midsummer.  The  agamic  femaloH  are  present  through- 
out the  year  in  Georgia.  Wc  have  ^levor  fonn^  the  eggs,  but  it  is  prob- 
able that  they  exist,  though  their  presence  is  not  neceaaary  for  th^ 
propagation  of  the  species  from  year  to  vfar  (n  this  mild  njlmate. 
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REMEDIAL  MKASURKS. 

The  old  standard  rempdj-  fur  tlie  Woolly  Apliia  was  tobacco  dust.  Id 
1905  and  1900  tlie  Georgia  State  Board  of  Entomology  carried  on  ex- 
perimentB  mth  different  substances  to  detcrinino  which  would  be  tbe 
most  effective  remedy  for  tliis  insect.  From  these  experimentB  it  was 
determined  that  keroncnc  einulHion  nus  the  most  effective  sabstancc 
used.  The  results  of  tliese  experiments  were  pnblislied  in  detail  in 
Bnlletin  No.  2:1,  so  1  will  only  consider  thcin  briefly  hero.  The  aub- 
Btances  tested  ircrc  tobacco  stems,  kainit,  kainit  and  tobacco  duat, 
Tobaeo  decoction,  common  salt,  whale  oil  soap,  tobacco  potash  whale  oil 
seap,  carbon  bi.sol|ihide,  and  Iterosene  emulsion.  The  results  from  the 
totraceo  dost  treatment  were  very  poor  as  a  whole;  the  kainit  had  no 
cITeet  whatever  on  the  Aphis.  None  of  the  other  aubstanceE  teated 
KSre  as  good  reatilta  as  the  kerosene  emulsion.  The  kerosene  emulsion 
iins  tested  at  JO,  15,  20,  30  and  40  per  cent.  In  each  case  it  gave  very 
good  results.     Tor  general  use  wc  recommend  the  15  per  cent,  aolution. 

In  treating  trees  with  kerosene  cniuision  tlic  soil  should  be  removed 
le  a  depth  of  two  or  tiiree  inches  in  a  circle  from  two  to  si;(  feet,  ac- 
cording to  tbe  size  of  tho  tree.  To  this  enough  solution  should  be 
applied  to  saturate  tbe  soil  to  a  depth  of  two  inches.  After  treatment, 
the  soil  should  be  replaced.  In  the  osperimcnts  it  was  found  that  the 
odoi  of  toe  kerosene  remained  in  tbe  soil  for  several  months.  Thus 
it  will  bo  seen  that  kcroscoo  not  only  kills  the  insects  it  touches,  but 
acts  as  a  repellant  and  keeps  tho  Aphis  from  returning  to  the  treated 
n.o(a. 

GREEN   APPLE   LEAF   APHIS. 
(Aphis  pomi  DeC.eer.) 

The  Qreen  Apple  Leaf  Aphis  is  very  common  in  Georgia,  and  fre- 
quently does  a  great  deal  of  damage  to  young  apple  trees.  They 
attack  the  tender  growth,  causing  the  leaves  to  curl,  and  blacken,  and 
niaybe  die.  The  curling  of  the  leaf  is  caused  by  tho  aphis  sucking  the 
sap  from  tlie  under  side  of  the  leaf.  While  the  tree  is  not  killed  by  the 
aphis,  the  growth  is  greatly  retarded  and  the  limbs  distorted. 

\Ve  will  not  give  the  life  history  of  this  aphis  in  full.  The  winter 
14  psEScd  in  the  egg.  The  eggs  hatch  iu  the  spring'into  agamic  females 
or,  as  they  are  called,  "stem  mothers,"  which  give  birth  to  living 
young.  The  first  generation  matures  in  about  fifteen  days;  the  follow- 
ing generations  in   eight  or  nine  days. 

In  the  second  and  third  generations  a  few  winged  forma  appear, 
and  these  are  the  migratory  ones  that  spread  tbe  aphis  from  one  tree 
to  soother.  One  peculiarity  of  this  aphis  is  that  tlie  young  of  the 
winged  forms  mature  without  wings.  Throughout  the  summer  this 
aphis  continues  to  produce  ugamic  females  until   the  last  generation  in 
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llie  fall,  when  we  have  the  true  males  and  females.  After  mating  the 
females  deposit  eggs  which  remain  on  the  trees  over  winter,  and  batch 
the  next  spring  into  "stem  mothers." 

REUEDIAL  MEASUBES. 

This  aphis  can  be  controlled  very  easily  by  spraying,  if  the  spray- 
ing is  begun  in  time;  that  ia,  before  the  leaves  curl.  After  the  leaves 
liave  curled,  it  is  much  more  difficult  to  reach  the  insects  with  tbe 
solution. 

1  have  successfully  killed  this  aphis  with  all  the  following  preparations: 
Wlialo  oil  soap  solution  (1  lb.  to  3  gals,  of  water),  kerosene  emulsion 
(15  per  cent.),  and  tobacco  decoction  (3  lbs.  to  5  gallons  of  water,  boil- 
ing for  two  hours). 

For  the  beginner  in  spraying  I  would  advise  the  tobacco  decoction, 
as  it  is  easy  to  prepare  and  it  will  not  injure  the  trees.  The  limbs  of 
small   trees  may  be  dipped   into  this  solution   without  fear  of   harming 

Semember,  when  spraying  for  this  aphis,  that  the  solution  must 
touch  the  insect  to  kill  it.  For  this  reason  it  is  well  when  spraying  tu 
USD  an  extension  rod  witli  an  elbow,  so  that  the  spray  can  be  directed 
on  the  under  side  of  the  leaves. 

THE  CODIJNG  MOTH. 

The  Codling  Moth  is  the  most  harmfnl  insect  that  apple  growers  in 
Ccorgia  have  to  contend  with.  It  causes  many  apples  to  drop  off 
before  they  are  large  enough  to  be  worth  anything,  and  many  more 
drop  prematurely,  or  are  wormy  and  rot  soon  after  gathering. 

•Life  History.  The  ('.idling  Moth  passes  the  winter  in  the  larval 
xlage  in  cocoons.  The  larvae  change  to  pupae  at  the  approach  of 
warm  weather,  and  emerge  as  moths  soon  after  the  apples  bloom  in  tlie 
spring.  Four  or  five  days  after  emerging,  the  moths  lay  their  first  eggs. 
According  to  observations  made  by  W.  V.  Beed,  86  per  cent,  of  the 
eggs  are  deposited  on  the  upper  surface  of  the  leaves,  9  per  cent,  on 
the  fmit,  3  per  cent,  on  the  lower  surface  of  the  leaves,  and  less  than 
1  per  cent,  on  the  twigs.  The  length  of  the  egg  stage  varies  from 
eight  to  ten  days  in  the  early  spring  to  five  or  six  days  in  mid-summer. 

larvae.  Soon  after  hatching,  the  larvae  begin  feeding  on  what  it 
at  hand  until  they  find  an  apple.  74  per  cent,  of  the  worms  enter  tlie 
npplc  at  the  calyx,  16  per  cent,  at  the  side,  and  8  per  cent,  at  the  stem, 
according  to  observations  made  by  W.  V.  Reed. 

The  time  spent  in  the  fruit  by  the  larvae  varies  from  17  to  41  day* 
for  the  first  brood;  in  July  the  time  was  from  13  to  36  days;  for  tbe 
season,  the  average  was  about  24  days. 

m.fl^Kt'w    ii*'«-'  f^  outlined  in  this  paper  is  based  upon  observatiens 

S  B^oaiLpEScfo'S-.''"'"^*'^'  '"  ^""'*'"  """  "^  "'  '"'  *'~^' 
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From  T  to  ]3  days  elapse  after  tbe  Ibtys  eaters  the  cocoon  before 
it  emergei  as  a  moth.      The  moth  lives  from  one  to  three  weeks. 

Tbe  tiiDO  of  tbe  life  cycle  of  the  moth  varies  from  35  to  65  days,  or 
u  average  of  alwut  seven  weeks.  In  1908,  throe  and  a  part  of  the 
fonrth  generation  were  observed. 

^nyinf  for  Oodllug  Hotli.  To  determine  when  and  how  often  to 
«priT  for  the  Codling  Moth,  a  great  many  csperimcnts  have  been  con- 
ducted throughout  the  Union.  In  the  West,  (Coloiado),  tliey  claim  one 
drenching  spray- is  suflii\ieDt,  but  in  the  East  they  usually  advocate  two 
or  three  sprayings.  To  determine  these  and  othor  points  of  interest, 
spraying  experiments  were  eonducted  in  1907-08-09  by  \V.  V,  Reed,  of  the 
Georgia  State  Board  of  Entomology.  The  results  of  the  e]q>erimeDts 
of  1907-08  were  published  in  Bulletin  No.  29,  a  copy  of  which  may  be 
se«ared  by  writing  E.  L.  Worsham,  State  Entomologist,  Atlanta,  Ga. 
The  results  given  in  this  paper  were  taken  from  this  bulletin.  Without 
going  into  the  details,  I  will  give  the  results  in  a  general  way. 

The  spray  nsed  was  the  Arsenical  Bordeaux  mixture,  consisting  of 
6  lbs.  of  lime,  3  lbs.  of  bluestone  and  2  lbs.  of  Disparene,  to  50  gallons 
of  water. 

Id  all,  nine  plats  were  sprayed  and  one  to  four  applications  were 
made  at  different  dates.  One  early  spraying,  April  13,  gave  from  64 
to  90  per  cent,  of  uninfested  fruit;  one  later  spraying  gave  from  33  to 
50  per  cent,  of  uninfested  fruit.  On  cheek  plats  32  to  48  per  cent,  of 
the  fruit  was  uninfested. 

Two  early  sprayiugs,  April  6th  and  13th,  gave  SS  to  ^0  per  cent,  of 
uninfested  fmit;  while  two  late  sprayings,  June  12th  and  26th,  gave 
only  37  to  51  per  cent,  of  uninfested  fruit.  The  best  results  were  se- 
cured from  three  applications,  two  early,  April  13th  and  2Tth;  and  one 
late,  June  12tb;  this  giving  from  96  to  97  per  cent,  of  uninfested 
fmit. 

a«Beral  Benaflts  of  fl^nraTliig-  Spraying  with  tbe  arsenical  Bordeaux 
not  only  controls  the  Codling  Moth,  but  also  reduces  the  injury  from 
fungus  diseases,  such  as  leaf  spot,  apple  scab  and  bitter  rot- 
While  tbe  results  from  the  use  of  arsenical  Bordeaux  are  beneficial 
M  a  whole,  it  may  in  some  cases  injure  tbe  fruit  if  not  properly  made, 
or  applied  too  strong.  As  a  rule  it  is  not  safe  to  use  more  than  three 
poands  of  bluestone  to  fifty  gallons  of  water,  and  even  then  in  a  very 
wet  season,  like  the  present  one,  it  may  produce  some  injury. 

In  Mr.  W.  V.  Bced  's  experiments  this  season  three  sprayings  did 
roniiderable  damage  to  tbe  fruit  and  foliage.  To  avoid  this  damage 
in  a  season  like  this,  it  would  be  well  not  to  make  more  than  two  appli' 
cations  of  the  arsenical  Bordeaux  solution,  and  for  tbe  third  spraying  use 
ocly  two  pounds  of  Disparene  and  three  pounds  of  lime  to  fifty  gallons  of 
water. 
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To  close  tbis  arljelo  I  caunot  do  better  tlian  give  the  auiiimary  and 
recommendations  as  given  in  Bulletin  N'o,  29,  by  \V.  V.  Reed: 

•■Himimaiy  uid  BscoDunenda'lona.  The  first  or  hibernating  mothj 
make  tueir  appearance  in  from  ten  days  to  two  weeks  after  the  apples 
bloom  in  apring. 

"86  per  cent,  of  tlio  eggs  are  laid  on  the  upper  surf  aces  of  the 
leaves,  and  the  young  larvae  in  a  great  many  eases  are  forced  to  sub- 
sist for  several  days  by  feeding  on  the  leaves  before  they  find  an 
apple. 

"About  three-fourths  of  the  larvae  enter  tfie  fruit  by  way  of  the 
calyi  end. 

"Approximately  seven  weeks  are  consumed  in  the  life  cycle  of  the 
motb,  and  we  have  three  and  a  part  of  a  fourth  generation  or  brood 
when  spring  comes  early. 

"Parasites  and  jiredaeeous  cnoniica  of  the  moth  are  very  aetive,  and 
aid   materially  in   holding  the  pest  ia   check. 

"The  annual  loss  from  the  Codling  Moth  to  the  State  is  safely  from 
50  to  70  per  ecnt.  of  the  apple  crop  when  spraying  is  not  praetieed. 

"The  time  to  apply  the  first  spraying  is  just  before  the  calyx  closes. 
On  the  time  and  proper  application  of  this  spraying  hangs  78  per  cent, 
of  the  success  in  eoi;trolling  the  Codling  Moth  for  the  entire  season. 

"Two  sprayings,  the  first  applied  just  before  the  calyx  closes  and 
the  second  from  seven  to  eight  weeks  later,  when  the  second  brood 
appears,  give  the  best  results  from  an  economic  standpoint,  90  per 
cent,  of  the  fruit  being  protected. 

"Late  sprayings  alone  arc  of  very  little  value  and,  unless  preceded 
by  spraying  before  the  calyx  closes,  should  not  be  attempted. 

"Careful  attention  should  bo  given  to  the  spray  operation.  All 
parts  of  the  tree  should  be  thoroughly  covered  and  the  spray  applied 
until  it  drops  freely  from  the  foliage.  To  do  this  most  conveniently 
a  high  pressure  should  be  maintained  so  as  to  secure  a  mist-like  spray, 
and  the  nozzle  should  be  turned  at  an  angle  bo  Ihat  the  operator  can 
direct  the  spray  eitlier  upward  or  downward  nt  his  will. 

"Banding  even  as  an  adjunct  method  of  fighting  the  Codling  Moth 

"Spraying  costs  a  more  trifle  as  compared  to  the  value  of  the  crop 
protected  from  the  Codling  Moth." 

The  PRESIDEKT:  This  paper  of  Mr.  Lewis'  will 
be  printed  in  our  procpetlings  aixl  distributed,  so  that  it 
will  all  be  thoroughly  explained  to  you,  because  it  is  a 
very  difficult  matter  to  take  in  ail  tlie  points;  and  when 
you  have  it  in  print  it  is  a  much  ca.sier  matter. 
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I  will  now  introduce  to  you  Prof.  H.  P.  Stuekey  of  the 
Georgia  Exi>erJmeDt  Station,  who  will  read  you  a  paper 
on  "Spraying  to  Control  the  Black  Rot  of  Tomatoes." 

SPRAYING  TO  CONTROL  THE  BLACK  OR  BLOSSOM- 
END  ROT  OF  TOMATOES. 

By   H.   P.   Stnckey,   Horticulturiit   Georgia   Experiment   Station. 

Mr.  CfaainnftD,  Ladies  aod  Gentlemen: 

This  Black  or  Blassom-cnd  Bot  is  the  most  prevalent  and  deBtruc- 
tire  disease  of  tlio  tomato.  From  its  ravages  in  Alabama  and  South 
CsTolina  during  the  past  five  years,  I  have  found  that  it  often  destroys 
felly  ttvo'thirds  of  the  yield  at  a  lime  when  the  crop  is  most  valuable; 
that  is,  in  the  early  part  of  the  season.  The  plants  of  two  nnsprayed 
plats  at  the  Georgia  Experiment  Station  this  season,  which  were  entirely 
remote  from  the  sprayed  plats,  failed  to  mature  the  first  two  settings 
of  fruit  owing  to  the  attacks  of  this  disease;  and  up  to  July  19th  not  a 
single  fmit  had  reached  maturity  on  either  one  of  these  plats.  Ou 
tbo  sprayed  plats,  which  comprised  practically  one-fourth  of  an  acre, 
five  pickings  were  made  previous  to  July  17th,  giving  a  total  yield  of 
S,254.35  pounda,  of  which  796.93  pounds  were  diseased.  AC  the  time 
this  fruit  was  harvested,  tomatoes  wore  selling  on  the  local  market  for 
HD  average  of  five  cents  per  pound.  This  means  a  loss  of  $34.84  per 
acre,  even  on  the  sprayed  plats,  for  the  first  five  pickings,  up  until 
July  I7th,  when  the  crop  was  scarcely  more  than  half  harvested. 

(1)  NATURE  OP  THE  DISEASE. 

This  disease  usually  appears  on  the  young  fruit  shortly  after  the 
blossoms  shed,  and  is  generally  much  worse  on  the  first  setting  of  fruit 
than  on  the  fmit  of  the  same  plants  which  mature  later  in  the  season. 
As  a  rule,  it  attacks  the  blossom-end  of  the  young  fruit  in  the  form 
of  a  small,  roundish,  somewhat  shrunken  and  slightly  shriveled,  brownish- 
blaek  spot.  The  area  of  the  diseased  spot  increases  in  size  until  prae. 
tically  the  whole  fruit  is  rotten.  Sbmetimea  the  spread  of  the  diseased 
spot  is  more  rapid  than  the  growth  of  the  tomato,  in  which  case  tbe 
fmit  often  decays  before  it  rcaches'one-fonrth  full  size,  while  in  other 
cases  tbe  decay  is  slow  and  the  tomato  reaches  almost  full  size  and 
ripens  prematurely  with  a  ratten  end. 

(2)  CAUSE   OP  THE  DISEASE. 

Tbe  cause  of  this  disease,  according  to  Prof.  F.  3.  Earle  (formerly 
of  the   Alabama  Experiment   Station,   in   Bulletin   108   of   that  station), 
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it  a  bacteriam,  ofteo  accompanied  bj  a  fiinguB.  He  further  stated  that 
the  disease  is  probably  transmitted  by  ioaeetB.  I  also  am  inclined  to- 
wards this  theory  of  insect  transmission,  for  when  I  inoculated  the 
fruit  by  means  of  a  needle,  the  disease  was  found  to  be  infectious. 

(3)     THE  ESPEEIMENT. 
Working  npon  this  hypothesis,  I  planned  an  experiment  to  ascertain 
whether  or   not   a  fungicide   combined  with  an   insecticide   would   have 
any  effect  in  holding  this  disease  in  check. 

Pivo  standard  varieties  of  tomatoes  were  selected,  as  follows: 
Chalk's  Early  Jewel,  Livingston's  Beauty,  Majestic,  Prize  Bell,  and 
Spark's  Earliana.  The  seeds  were  sown  on  benches  in  the  green  house 
February  23rd.  The  plants  were  set  in  the  open  field  April  12th,  and 
given  a  distance  of  four  feet  between  the  rows,  and  three  feet  between 
the  plants  in  the  row.  Each  row  had  ao  application  of  twenty  pounds 
of  a  complete  fertilizer,  analyzing  7  per  cent,  phosphoric  acid,  4  per 
cent,  nitrogen,  and  6  per  cent,  potash,  and  then  received  ordinary  cul- 
ture such  as  is  required  for  tomatoes.  There  were  three  rows  of  each 
variety,  except  the  Majestic,  extending  across  an  acre  of  ground.  This 
area  was  divided  into  four  plats,  each  plat  extending  across  the  rows 
and  taking  in  sections  or  each  variety. 

THE   8PBAYING. 
Plat  No.  1  was  sprayed  with  a  formula  as  follows: 

Formalin,   40    per    cent,    solution 1   pint. 

Unslaked    lime    11   pounds 

Nicotine 1   pint 

Paris  Orecu   11   ounces 

Water 110   gallons 

Plat  No.  2  with  a  formula  as   follows: 

Copper  Sulphate   8   pounds 

Unslaked  Lime   10   pounds 

Paris   Green   10   ounces 

^^'*'«'' 100  gallons 

Plat  No,  3  left  blank,— not  sprayed 
Plat  No.  4  was  sprayed  with  a  formula  as  follows: 

<'opper  Carbonate   10   ounces 

Stiong  Ammonia 5   pints 

Sc?*^""" '.■.,'■.".'',■.■■■■.■■.■.■     10   ounces 

'      100    gaUons 

""'   sprayings   were   given    each   plat   with    its   respective    formula 

dav     ^""b"'"*'^'  ""^  '°  ^^"^  '""^  *""'''  '""""'a  was  applied  the  same 

>■      ihe  first  spraying  was  given  May  12th,  when  the  plants  had  jttrt 
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WgUD  to  btoom;  the  second  was  given  Uay  UTtb;  the  third,  June  Sth; 
and  the  fourth,  June  30tb.  When  the  fourth  sprajing  was  given,  quite 
a  large  per  eent.  of  the  fruit  had  begun  to  ripen.  Thus  the  Paris  Orceu 
iu  the  spraj  aolutiona  at  this  applieatioo  was  omitted. 

A  very  sDiall  per  cent,  of  tho  fiiat  fruit  which  eet  on  all  the  varieties 
was  affeeted  with  the  rot.  The  disease  was  more  apparent,  however, 
with  the  second  setting  of  fruit.  A  etight  infection  bad  occurred  on  all 
tbc  plats  and  varieties  bj  June  Tth  (the  records  for  this  season  show 
that  the  five  varieties  above  mentioned  are  about  equally  suBcoptible 
to  the  disease). 

TABLE  SHOWING  BE8ULTS  OF  THE  EXPERIMENT. 
The  following  table  is  self-explanatory,  and  gives  the  most  impor- 
tant results  of  the  experiment 

,  No.  Spray  No.  Spny       %a«Hl       ?iDiaeiH«l 


DISCUSSION  OF  THE  TABLE. 

It  will  be  noticed  from  the  table  that  spraying  with  Bordeaux  miK- 
tnre  gave  the  best  results;  the  ammonia  copper  carbonate  mixture  gave 
second  l>eet,  while  the  formal  in -nicotine  solution  gave  the  poorest  re- 
sults, and  stood  near  no  spraying  at  all. 

While  oiperimentB  for  any  one  season  would  not  settle  a  question  of 
this  kind,  and  while  the  results  shown  in  the  table,  as  a  whole,  seciii 
tEther  poor,  this  experiment  indicates  that  spraying  has  some  effect 
in  holding  this  disease  in  check.  If  this  disease  is  transmitted  by  any 
insect  or  class  of  insects,  it  is  possible  that  the  sprayed  plats  were 
effective  in  cheeking  the  infection  on  the  unsprayed  plat,  for  the  spray 
Duitnres  used  were  combined  insecticides  and  fungicides,  and  may  have 
redaeed  the  number  of  insects  carrying  the  disease. 

SUMMING  UP  RESULTS  OP  THE  EXPERIMENT. 
In  summing  np  the  results  of  the  experiment,  we  might  say  that 
this  one  season 's  work  indicates  that  spraying  with  Bordeaux  mixturo 
coiabined  with  Paris  Oreen  gives  two-thirds  perfect  fruit.  But  whether 
this  disease  is  to  be  controlled  by  spraying,  by  systematic  methods  of 
crop  rotations  and  culture,  or  by  breeding  resistent  varieties  or  strains 
of  varieties,  is  yet  to  be  determined.  However,  let  tis  join  our  forces 
and  give  each  other  the  iwneflt  of  our  observations  in  trying  to  work  out 
methods  for  the  control  of  this  disease,  which  is  bo  destructive  to  the 
early  crop  of  tomatoes  and  which  means  so  much  to  the  gardener  and 
track  fanner. 
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Col.  FOttT:  1  have  not  had  much  experience  with 
tomatoes,  but  I  wouM  like  to  say  that  I  had  a  very  intel- 
ligent, cultured  Athens  lady  visiting  me  about  a  week  ago. 
She  is  a  fine  gardener,  and  she  went  out  to  look  at  my 
patch  of  tomatoes.  My  boys  were  picking  some  fruit,  and 
they  spoke  of  being  troubled  with  this  black  rot,  causing 
them  to  have  to  throw  away  a  great  many  of  the  tomatoes. 
"Why,"  she  said,  "that  is  a  very  simple  matter."  She 
said  it  was  the  struggle  of  the  plant  to  burst  the  bloom  at 
the  blossom  end,  which  gets  some  fungus  In  there  and 
starts  a  rot.  She  said,  "Just  take  your  finger  and  rub 
that  off."  This  was  four  days  ago,  and  I  only  suggest 
this  for  your  experiment. 

Prof.  DeLOACH :  Mr.  Stuckey,  have  you  tried  put- 
ting sacks  around  flowers  to  keep  insects  off  tliemt 

Prof.  STUCKEY:  No,  not  yet.  We  wanted  to  see 
if  we  could  get  up  a  fungicide  which  would  control  the 
disease.  We  see  now  that  we  did  not  succeed  in  this,  so 
next  year  we  hope  to  take  up  your  suggestion. 

Prof.  DeLOACH:  Of  course  that  would  be  a  very 
easy  experiment  to  try.  I  saved  several  tomatoes  that 
way  myself  last  year;  I  think  one  or  two  had  the  rot,  but 
as  a  general  rule  the  tomatoes  developed  very  well.  I 
would  say  for  the  benefit  of  Col.  Fort  that  the  flower  is 
not  responsible  for  the  rot,  although  I  think  the  disease 
is  transferable. 

Prof.  MeHATTON :  Prof.  Stuckey  mentioned  that  it 
was  a  bacterium.  I  noticed  this  infection  last  year,  and 
I  attributed  it  to  the  black  rot,  which  I  studied  at  school 
as  that  disease.    I  ran  across  a  Bulletin  of  Prof.  Earle 


itizecy  Google 


of  Alabama,  on  this  subject,  and  I  went  out  to  see  if  I  could 
bear  out  Prof.  Earle's  investigation  and  discover  a  bactc 
rium  from  which  I  got  an  inoculation  on  other  tomatoes. 
I  also  found  associated  with  this  tomato  the  fungus  that 
Prof,  Stuckey  has  mentioned.  This  disease  looks  in  a 
great  many  ways  like  the  common  black  rot,  and  you  will 
always  find  the  bacteria  in  connection  with  it.  Whether 
the  insects  transmit  it  or  not!  was  unable  to  determine. 

Col.  MORRILL;  I  would  ask  if  you  do  not  almost 
invariably  find  worms  in  these  tomatoes! 

Prof.  STUCKEY:  No,  sir;  we  do  not  The  worms 
will  get  in  one  side  and  the  disease  on  the  other.  But  it 
does  not  necessarily  follow  that  worms  are  the  cause  of 
the  rot;  in  fact,  I  think  we  can  safely  state  that  that  is 
not  the  cause. 

Mr.  MERKIAM;  I  would  like  to  a-sk  Prof.  Stuckey 
what  crop  was  on  this  land  the  year  before! 

Prof.  STUCKEY:     Strawberries. 

Mr.  MERBIAM:  Had  they  been  fertilized  with 
stable  manure! 

Prof.  STUCKEY:     No,  we  used  cottonseed  meal. 

Mr.  MERRIAM:  The  reason  for  my  inquiry  was, 
that  I  find  where  stable  manure  is  used,  the  plants  are 
much  more  likely  to  be  affected  by  this  black  rot,  and 
for  that  reason  I  have  used  commercial  fertilizers  alto- 
gether in  recent  years. 

The  PRESIDENT:  We  have  now  come  to  an  article 
we  are  all  very  much  interested  in,  "Market  Gardening," 
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liy  R  J.  Merriaiu,  Editor  of  tlie  Southern  liuralist,  At- 
lanta,  Ga,,  'whom  I  now  introduce  to  you. 


TRUCK  FARMING. 

Addretm  bj  F.  J.  Merriam. 

Tho  industry  known  as  truck  farming  liaa  iiodcrgimo 
developmont  in  the  past  fifteen  or  twenty  yeare.  Formerly  our  large 
eltien  were  almost  wholly  dependent  upon  tlie  local  market  gardener, 
and  vegetables  were  grown  extensively  under  glass  during  the  winter. 
Of  late  years,  however,  this  winter  trade  has  been  supplied  by  the 
truckers  in  Florida,  Texas,  and  along  the  Gulf  Coast  who,  with  the  aid 
of  refrigerating  ears,  'faal  freight  anrt  express,  have  been  able  to  put 
vegetables  on  the  Northern  markets  in  immense  quantities,  and  much 
cheaper  than  they  ean  be  grown  locally  at  this  season.  And  now  the 
loeal  trucker  must  confine  himself  more  to  staple  rather  than  fancy 
lines,  and  finds  his  principal  market  limited  to  the  summer  months. 

CLAS.'lES. 

You  will  observe  that  the  trucking  industry  easily  separates  itself 
into  two  classes;  The  local  trucker  nnd  the  shipper.  For  the  local 
gardener  tlie  proximity  of  a  large  city  is  of  supreme  importance  when 
selecting  a  location,  as  the  people  who  eat  vegetables  but  do  not  grow 
lliem  must  supply  his  market. 

Land  fairly  well  suited  for  vegetables  can  be  found  near  almost  any 
laige  city,  and  tne  farm  should  not  be  more  than  ten  miles  distant  at  the 
outside;  and  the  nearer  the  better. 

Naturally,  land  near  any  large  city  is  high  in  price,  but  the  first 
cost  is  of  small  importance  as  compared  to  the  character  and  fertility 
of  the  soil.  Necessarily,  in  growing  vegetables,  ricli  land  is  needed 
nnd  very  large  quantities  of  manure  and  fertilizer  must  be  used;  and 
you  ean  purchase  fertility  cheaper  already  in  the  soil  by  buying  rich 
land,  than  yon  can  by  buying  manure  and  fertilizer  to  make  poor  land 

When  I  first  went  iitto  the  trucking  business  near  Atlanta,  I  took 
hold  of  an  old  run-down  farm  and  we  had  an  up-hill  Bght  for  several 
years  before  we  got  our  land  in  condition  where  it  would  moke  a  maxi- 
mum crop.  Our  books  will  show  that  where  we  only  sold  $600.00 
worth  of  vegetables  the  first  year,  the  fourth  year  our  receipts  ran  over 
$4,000.00,  and,  one  year,  over  $0,000.(10.  Out  of  this  we  had  our  living, 
paid  our  expenscH,  and  realized  from  $1,000.00  to  $1,500,00  net  profit 
besides. 
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We  have  made  some  exceptionally  good  crops  of  cabbage  and  loma- 
tMH,  one  year  xeaMziag  $4IK>.00  from  one  acre  of  cabbage,  and  auolber 
ifar  «500.00  from  half  an  acre  of  tomatoes. 

At  this  time  I  wa§  working  in  partnership  with  my  brother-in-law, 
B,  S.  ?<'asb,  and  our  firm  read  Merriam  &  Nash.  I  attended  to  growing 
the  vegetables  mostly,  and  my  partner  did  the  marketing.  It  was  a 
strong  combination,  as  be  was  a  good  salesman,  and  we  made  money. 
Later,  after  I  became  interested  in  publiebing  the  Southern  Ruralist, 
Te  divided  the  trucking  business,  and  I  don't  think  cither  one  of  us  has 
done  quite  as  well  at  truck  farming  since.  At  the  present  time  I  find 
myself  dependent  upon  a  hired  superintendent  to  run  my  truck  farm 
and,  even  though  I  give  It  some  attention  myself,  the  figures  for  the 
-past  two  years  have  been  on  the  wrong  side  of  the  ledger.  While  this 
i>  partly  due  to  the  fact  that  I  look  hold  of  a  new  farm  two  years  ago, 
and  much  work  had  to  be  done  under-draining  the  bottom  and  bringing 
up  the  fertility  of  the  land,  on  the  other  hand  the  principal  reason  is 
because  I  am  not  ubie  to  give  my  close  jiersonal  attention  to  the  bnsi- 

Uy  superintendent  loves  cows,  and  for  that  reason  and  also  to  make 
manure,  1  started  a  dairy.  The  dairy  is  flourishing  and  we  are  rapidly 
making  the  land  rich,  but  I  think  it  doubtful  If  I  grow  vegetables  very 
largely  in  the  future;  at  least,  not  unless  I  can  secure  someone  to  attend 
to  (he  work  who  understands  it  and  knows  how  to  luy  his  plans  ahead 
»nd  manage  help  to  advantage.  Executive  ability,  the  power  to  lay  out 
snd  execute,  (o  produce  results,  spells  success  more  largely  in  the  truck- 
ing business  than  any  other  line  of  farming. 

It  is  true  that,  owing  to  unfavorable  seasons,  very  few  of  our  lociil, 
gardeners  have  made  more  than  expenses  so  far  this  year,  and  I  have  done 
36  well  as  the  rest.  I  had  four  acres  of  Irish  potatoes  that  helped  mo 
out  in  good  shape,  as  I  made  SOO  bushels;  but.  con'iidering  the  work  and 
fertilizer  I  used,  I  expected  to  double  that   amount. 

Truck  farming  is  up  one  year  and  down  the  next.  It  is  not  as  relia- 
ble as  general  farming,  and,  while  more  money  is  often  made,  expenses 
aie  greater,  and  for  the  average  man  general  farming  is  much  the  surer 
line  of  work. 

THE   SHIPPER. 

Some  years  ago  a  tolegraiih  piierator  at  banford,  ^^a.,  Mr.  H.  11. 
t'bappell,  conceived  the  idea  that  he  could  grow  celery  in  Florida  dur- 
isg  the  winter.  He  went  to  work  and  has  realized  a  small  fortune. 
From  the  start  he  made,  the  celery  industry  in  Florida  has  grown 
ai^til  note  celery  is  shipped  more  largely  from  that  Slate  than  any  other 
in  the  Union.  Over  250  cars  were  shipped  from  Sanford  alone  this 
year.  ]  li 

Truck  farming  has,  we  might  say,  specialized  itself,  certain  vegeta- 
hlp9  forming  the  chief  product  of  certain   localities  when  they  seem  to 
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be  especially  veil  adapted.  Thus,  while  celery  is  grown  priacipally 
BrouQd  Sanford,  yia.,  at  Uastiugs,  Fla.,  tbe  main  vegetable  crop  U 
Irish  potatoCB.  Tlie^ic  potato  growers  have  doae  wonderfully  well;  over 
120,000  barrels  ..ave  been  shipped  this  year,  and  sold  at  an  average  of 
over  *6,00  per  barrel. 

At  Mcintosh,  Fla.,  over  thirty  carloads  of  lettuce  were  shipped  this 
year,  and  sold  at  $3.00  per  basket. 

At  Winter  Garden  and  Miami,  Fla..  the  tomato  growers  realized 
li-rge  retursB,  obtaining  from  #2.00  to  $3.00  per  crate  for  their  tomatoes. 
cash  at  their  railway  station.  Peters  &  Son,  at  Miami,  have  over  200 
ucres  in  tomatoes.  Tbcse  people  are  riding  in  automobiles  this  year, 
and  next  year  they  may  be  at  their  wits'  end  to  meet  running  expenses, 
as  they  were  a  few  years  ago. 

ONJON    OROWING    IN    TEXAS. 

Some  twelve  or  fourteen  years  ago  Mr.  T.  C.  Nye  of  Laredo,  Teias, 
bought  a  ten  cent  package  of  Bermuda  onion  seed  and  planted  it;  and 
from  that  small  beginning  has  developed  one  of  tbe  largest  items  in 
the  truck  growing  business  in  Ibe  United  States.  The  section  In  which 
this  experiment  was  made  proved  to  be  fa^'orable  in  all  respects  for  the 
growth  of  tbe  Bermuda  ouion,  and  there  are  now  shipped  each  year 
from  Southwestern  Texas  between  twelve  and  fifteen  hundred  cars. 
During  tbe  early  years  of  tho  business  the  profits  made  by  somo  of  tlie 
giowerN  were  tremendous;  a  net  profit  of  over  $20,000.00  from  a  40-acrB 
crop  is  one  instance  of  the  mouey  that  was  made  in  this  business,  and, 
naturally,  this  led  to  over-planting,  speculation  and  losses.  The  men 
who  have  grown  Bermuda  onions  in  a  conservative.  busioess-Hke  way 
liavo  made  money  steadily,  even  during  years  when  reckless  over-piant- 
ing  and  still  more  reckless  methods  of  marketing  brought  disaster  to 
many  of  the  growers.  Tbe  past  season,  for  instance,  saw  a  crop  of 
probably  1,300  cars  produced  in  Southwestern  Texas.  The  selling  organ- 
ization which  the  growers  have  built  up  has  been  unwisely  managed  and 
to  an  outsider,  at  least,  it  apjiears  aa  though  there  were  very  serious 
mistakes  in  judgnieut  and  some  very  qucstiouable  methods  used  by  the 
manager  in  charge  of  thJH  selling  organisation.  Nevertheless,  Mr.  Kyc, 
who  grows  and  sells  bis  crop  indc|)endently  and  in  a  strictly  business- 
like manner,  rcatiKCd  over  $7,000.00  from  his  20-acre  crop.  Some  of  his 
neighbors,  who  followed  his  methods  and  sold  their  crops  in  a  "safe  and 
sano"  manner,  realized  good  profits  and  arc  now  making  their  plans 
for  putting  in  seed  for  another  crop,  while  others,  who  stayed  by  their 
organization  and  refused  to  recogniiw  and  correct  the  serious  mistakes 
that  this  organization  h.'is  been  making,  have  not  realized  any  profit 
from  their  1!*0B  crops. 

InBuenlial  men  among  the  growers  are  taking  hold  of  the  matter 
vigorously,   however,  and  from  present   indications  the  business  will  be 
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pul  on  a  solid  sod  honest  foundation  bo  far  as  the  selling  of  the  crop 
i<  coneeToed  daring  the  coming  year;  and,  if  this  is  dona,  it  can  sofeij 
be  piedieted  that  the  profits  of  the  business  will  be  both  large  and  lore 
io  fntnre  years.  Thorc  has  been  no  question  whatever  in  the  world, 
sod  there  is  no  question,  as  to  the  domand  all  over  the-couatrj  for  this 
most  delicious  variety  of  onions;  but  the  growers  have  moat  nnfortu- 
nately  been  misled  and  tricked  by  those  whom  tbey  trusted,  and  who 
beld  positions  of  responsibilitj  in  the  business  of  disposing  of  their 
trops.  When  this  error  is  corrected,  as  it  will  undoubtedly  be,  the  onion 
growers  of  Southwestern  Texas  will  flnd  themselves  in  possession  of  a 
msgniflcent  busiuess,  which  will  return  steady  end  splendid  profits. 

Before  this  bnsiness  was  developed  in  Texas,  the  chief  supply  of 
Bermuda  onions  was  grown  in  the  Island  of  Bermuda,  and  from  this 
fact  the  onion  received  its  nsino,  although  it  really  ooght  to  bo  called 
the  Canary  onion,  from  the  fact  that  It  is  a  native  of  the  Canary  Islands 
and  the  seed  must  be  imported  from  there  every  year.  With  the  growth 
of  the  business  ifi  Texas,  however,  the  profits  of  tlie  Bermuda  Island 
growers  have  steadily  diminished  and  they  have  practically  given  up 
the  growing  of  the  crop,  at  Texna  has  shown  that  she  can  produce  better 
onions  at  a  lower  price,  and  in  quantities  far  surpaseing  anything  that 
Ifce  Bermuda  Island  growers  ever  dreamed  oi. 

This  business  has  also  become  established  in  Southern  California, 
aod  the  cantaloupe  growers  of  the  Coachclla  Valley  in  that  State  are 
now  onion  growers  as  well.  Probably  150  carloads  of  onions  were 
produced  in  that  section  last  year,  and  there  seems  to  be  promise  of 
a  large  development  along  this  line  for  that  section.  When  our  fleet 
of  battleshipa  anchored  in  San  Francisco  Bay  last  year  and  began 
taking  on  supplies  for  their  long  Pacific  cruise,  carload  after  carload 
of  theso  California  Bermuda  onions  were  stacited  away  in  the  store- 
rooms of  these  great  ships,  and  the  trail  of  the  fleet  across  the  Pacific 
was  doubtless  marlced,  not  only  from  the  smoke  of  the  great  funnels 
and  the  echoes  from  the  guns,  but  also  by  tlie  perfume  of  the  Bermuda 
onion  as  it  mingled  with   the  soft  breezes  of  the  tropics. 

And  so  we  find  different  special  lines  of  truck  farming  flourishing 
in  different  localities,  and  while  the  local  trucker  must  grow  a  larger 
variety  to  supply  bis  trade,  even  here  we  find  that  some  gardeners  suc- 
ceed better  with  certain  vegetables  than  others,  and  I  am  convinced 
that  the  largest  profit  will  come  along  special  lines. 

Oeorgia  is  not  noted  as  a  trucking  state,  although  our  watermelons 
•  and  eaotalonpes  have  found  their  place  on  the  market,  and  straw- 
berry  growing  is  developing  in  South  Georgia.  I  am  convinced,  how- 
ever, that  the  possibilities  for  truck  farming  in  our  state  are  great, 
though  at  present  undeveloped.  This  is  especially  true  of  the  extreme 
northern  portion  of  the  state,  where  late  potatoes,  tomatoes  and  cab- 
bage can  be  grown  to  advantage  to  ship  south;  also  strawberries  and 
raspberries. 
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In  Suuth  (leorgia  early  Irish  and  Bwcet  point  oes  can  be  grown 
with  profit;  also  cabbage,  tomatoes  and  onions.  Stiil,  the  larger  profits 
from  truck  farming  will  always  be  realized  in  those  localiiieB  where 
vcgetabloa  may  be  produced  wbeo  there  is  the  greatest  demand  in  our 
big  cities,  and  where  rapid  and  direct  transportation  may  be  secured. 
Ir.  fact,  it  will  never  pay  to  go  into  truck  farming  anywhere  unless 
you  are   near  a  large  city  or   have  good   transportation   facilities. 

Mr.  MORRILL:  I  know  ii  mmi  in  Bibb  county,  a  Mr. 
Clark,  who  bas  made  l,(iOO  busbels  of  Irisb  potatoes  off 
eight  neres,  and  sold  them  for  $1.25  a  busbel ;  he  then  put 
it  in  watermelons  and  sold  five  carloads  of  watermelons. 
Mr.  Clark  i.s  a  fine  farmer,  and  he  lias  been  growing  the 
Bliss  Triumph  for  many  years. 

The  PRESIDENT:  A  man  near  Augusta,  who 
planted  the  Lookout  Mountain  in  August,  has  raised  as 
large  a  erop  as  you  have  just  stated. 

Prof.  SXELLIXG:  I  would  like  to  ask  if  this  potato 
is  planted  about  this  time  in  August,  what  time  does  it 
mature? 

The  PRESIDENT :     Just  before  frost. 

Col.  WADE:     Tliey  mature  in  November  at  Cornelia. 

Mr.  MEKRIAM:  I  would  like  to  say  in  regard  to 
that  Lookout  Mountain  potato,  that  I  have  bad  good  suc- 
cess with  it,  and  made  in  fact  300  bushels  to  the  acre. 
Mr.  Brown  of  Smyrna,  Ga.,  has  done  very  nicely  with  it. 
lie  bas  his  i)otatoes  put  up  uow  in  good  shape,  but  these 
potatoes  never  do  entirely  mature;  tbey  simply  keep  on- 
growing  until  frost  kills  the  vines,  when  we  dig  them.  Of 
course,  the  later  the  frost  kee|)S  off,  tbe  more  potatoes  we 
can  make.  If  we  have  good  seasons  it  is  a  wonderful 
potato. 
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Prof.  SNELLTNG:  If  I  \mt  them  in  witiiin  a  week, 
will  they  mature! 

Mr.  MERRIAM:  Tliey  ought  to  be  planted  by  the 
15th  or  20th  of  July.  Still,  you  onn  plant  tbem  in  August 
.iikI  then  make  some  potatoes;  but  they  won't  do  as  well. 

The  SE(_'EETARY:  1  would  like  to  iinnounee  the 
Committees  that  have  been  ai)poiiited  by  the  Cliair.  They 
are  as  follows : 

Committee  on  Fruits  and  Vegetable  Exhibits — Col.  G. 
B.  Brackett,  Washington,  1).  (_'.;  Prof.  T.  II.  McHatton, 
Athens,  Ga.;  Prof.  H.  K.  Miller,  Monticello,  Ga. 

Committee  on  Treasurer's  Account — t'ol.  Jolin  P. 
Fort,  Athens,  Ga.;  L.  L.  MeOlesky,  Atlanta,  Ga. 

Committee  on  Resolutions — B.  W.  Hunt,  Eatonton, 
Ga.;  H.  E.  "Waemicke,  Washington,  D.  ('.;  H.  Von  HerfF, 
New  York  Citj-. 

The  PRESIDENT :  I  will  now  introduce  to  you  Prof. 
H.  K.  Miller,  who  will  read  a  paper  on  "0]»portunities 
for  Pecan  Culture  in  the  Southeast." 


OPPORTUNITIES  FOR  PECAN  CULTURE  IN  THE 
SOUTHEAST. 

By   Prof.   H.   K.   Miller,   Monticello,   Oa. 

In  tbts  da\  of  progreBs  which  ba^  sicn  a  re  at)  j  list  men  t  ot  oconomic 
conditions  tbc  effects  of  wliicli  tiiiij  pro^c  far  nachiiig  aiiii  of  tli< 
utmost  concern  to  the  producers  of  our  land  it  is  well  lo  take  notice 
01  thp  trend  ot  affairs  in  order  to  master  now  situations  as  thei  arise 
One  of  the  prevailing  tendencies  is  that  of  llie  relilivc  advance  m  tlie 
cost  of  food  produits  \Ve  are  confroated  with  the  fact  tbat  the  cost 
of  hving  IB  increasing  at  a  rate  whiLh  is  proving  serious  to  soaie  ^'aises 
of  Boeielj.      On   the   other   hand,   division   of   labor   has   enabled   many 
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to  arriv*  at  a  fairly  independent  station  of  life,  with  ample  means  lo 
gratify  their  wishes  as  to  the  kind  and  quality  o*  food  they  desire. 
II  is  this  class  which  creates  markets  for  new  and  special  food  pre- 
parations. In  many  instances,  the  new  foods  introduced  have  not  only 
proved  palatable,  hut  are  highly  nutritious  and  occupy  an  important 
place  in  the  dietary.  Among  these,  few  are  more  important  than  nut 
meat  products.  There  is  a  constantly  increasing  class  who  insist  upon 
the  use  of  nuts  as  a  partial  substitute  for  animal  products,  which  have 
attained  almost  prohibitive  prices,  so  that  the  demand  for  nut  meats 
is  Bure  to  increase  with  rapidity. 

One  of  those  meat  substitutes  which  deserves  the  attention  of 
Southeastern  horticulturist  a  is  the  pecan  nut.  The  investigationa  of 
Wood  and  Merrill  show  the  food  value  of  a  pound  of  pecan  meats  to 
be  equivalent  to  3,445  calories.  From  this  it  appears  that  a  pound  of 
pecan  meats  lacks  only  55  calories  of  being  sufficient  to  supply  the 
daily  requirements  of  the  average  man.  Attention  is  called  to  this 
fact  to  show  that  pecans  h^ve  a  real  food  value,  and  are  not  to  be 
regarded  merely  as  confectionery. 

The  consumption  of  nuts  has  iacreascd  steadily  during  the  past 
ten  years,  and  wilt  continue.  Not  only  do  we  consume  practically  all 
of  the  home  production,  but  wc  import  between  six  and  seven  millions  . 
of  dollars  worth  of  nuts  per  year.  Of  all  nuta  used  for  table  purposes, 
there  is  none  superior  to  the  pecan.  The  pecan  of  commerce  is  ob- 
tained cliiedy  from  native  trees  of  Texas  and  the  lower  Miseissippi 
Valley,  It  is  needless  to  say  that  these  are  quite  inferior  to  the  im- 
proved kinds  which  now  bear  varietal  names,  these  conimanding.  a 
price  from  four  to  ten  times  that  paid  for  the  ordinary  nuts. 

For  a  quarter  of  a  century  a  number  of  growers  have  been  exper- 
imenting to  ascertain  the  possibilities  for  growing  pecans  under  cul- 
tured conditions.  Seedling  trees  were  first  tried,  but  without  sufficient 
success  to  warrant  largo  investment.  This  was  due  to  the  inferior 
quality  of  the  nuts,  the  lack  of  uniformity  both  in  size  and  quality, 
irregular  fruiting  of  the  trees,  and  the  long  time  required  for  the 
trees  to  come  into  bearing.  That  orchards  of  seedling  trees,  favorably 
located  and  properly  attended,-  would  ultimately  prove  profitable  can- 
not be  denied.  The  hundreds  of  old  trees  in  numerous  localities 
throughout  the  South,  attest  in  no  mistaken  terms  to  this  fact;  trees 
that  have  passed  the  quarter  century  mark  in  age.  Many  instances 
are  known  of  single  trees  producing  an  annual  return  of  $35.00  to 
(75.00,  but  in  few  of  these  eases  do  these  returns  benefit  the  one 
who  thoughtfully,  perhaps   hopefully,   planted  the  seeds  years   ago. 

For  commercial  purposes  we  must  be  able  to  secure  returns  within 
a  reasonable  time.  It  has  been  pointed  out  that  it  is  chiefly  the  old 
men,  without  hope  for  personal  reward  save  the  satisfaction  of  bene- 
fiting posterity,  who  can  afford  to  plant  pecan   trees.      Such,  however, 
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ii  Dot  tbe  faet.  With  the  present  state  at  our  kuowledge  of  pecao 
culture,  we  are  assured  that  b  long  period  need  not  intervene  between 
planting  an  orchard  aQd  the  time  tor  profitable  harvests.  I  would  not 
have  anj  one  understaud  tliat  tbe  details  of  pecan  culture  are  fully 
understood,  bnt  am  prepared  to  atGrm  that  sufficient  information  is 
■vaitablo  to  enable  one  to  intelligently  undoTtake  commercial  pecan  or- 
charding with  assurance  of  success,  in  this  section  of  our  country. 

It  is  not  my  purpose  to  give  a  detailod  course  to  follow,  but  merely 
to  mention  a  few  items  of  importance. 

The  failure  due  to  the  use  of  seedling  trees  has  largely  been  over- 
come by  tbe  introduction  of  varietal  stock,  viz.,  grafted  or  budded 
trees  grown  from  scions  taken  from  trees  of  known  merit.  By  the 
use  of  snch  trees  wo  tend  to  such  uniformity  of  growth  that  it  is 
possible  to  develop  an  orchard  in  which  tbe  trees  will  grow  at  approxi- 
mately tbe  same  rate,  a  condition  which  seemed  impossible  with  seed- 
ling trees.  There  is  yet  room  for  improvement,  inasmuch  as  the  stocky 
npon  which  the  trees  are  grafted  will,  in  a  degree,  determine  tbe  rate 
oi  growth,  and,  with  further  care  in  tbe  selection  of  stocks,  improvo- 
ment  is  possible. 

Grafted  or  budded  trees  will  also  induce  more  uniform  fruitage, 
bat  in  this  ease  also  tbe  stock  has  considerable  influence;  it  being 
frequently  observed  that  under  similar  conditions  some  grafted  trees 
are  more  prolific  than  others  of  the  same  variety.  Early  fruitage  is  an- 
other factor  gained  by  the  use  of  grafted  trees,  it  being  not  at  all 
nneommon  for  trees  to  begin  fruiting  at  three  years  from  planting, 
and,  when  anything  like  proper  care  is  given,  most  varieties  will  fruit 
by  the  sixth  year  from  planting,  and  will  yield  fair  returns  at  tbe 
eighth  to  tenth  year.  As  a  rule,  grafted  stock  is  less  subject  to  the 
inflnence  of  fungus  diseases,  being  able  to  overcome  .their  attacks  on 
aeeonut  of  the  vigorous  growth  they  make.  Some  varieties,  however, 
are  oauiy  affected,  and  such  should  be  avoided. 

Concerning  the  income  to  be  derived  from  a  pecan  orchard  at  a 
given  age,  much  depends  upon  the  owner.  It  is  entirely  feasible  for 
a  10-aere  orchard  to  bo  made  to  average  forty  pounds  per  tree  at  the 
fifteenth  year.  I  dare  say  some  experienced  growers  will  assert  that 
this  can  easily  be  exceeded.  With  this  as  a  basis  and  the  nuts  selling 
at  25e  per  pound,  ten  acres  would  give  a  gross  income  of  $1,700.00,  or  a 
net  income  of  (1,500.00,  a  sum  which  •wUl  support  an  average  family  in 
niodest  comfort,  or  supplement  tbe  income  of  one  engaged  in  some  active 
roealion,  in  a  substantial  degree. 

Unch  has  been  said  pro  and  con  coDcerning  the  feasibility  of  pro- 
ducing pecans  in  Georgia,  Florida  and  Alabama;  some  insisting  that, 
becanie  the  pecan  Is  native  only  to  tbo  river  bottoms  of  the  Missis- 
nppi  and  its  tributaries,  it  is  only  there  one  can  hope  to  have  success. 
Tbeie  I019  Bi^bt  of  the  ffict  that  we  are  dealing  with  )tn  unimproved 
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|>roducl,  and  tliat  cultural  niethoda  arc  substituted  for  tbe  natuTHl 
wild  conditions  which  jirovail  with  tlie  native  trees  of  the  river  bot- 
toms- that  intelliKcnt  culture  in  nil  inslaucca  is  suiierior  to  primitive 
conditions  Kut  a  few  facts  are  worth  more  than  many  theories  The 
trick  IB  bemg  done  in  these  states  where  properh  cultnated  orchards 
surpass  an\  of  similar  age  in  the  !>o  called  home  of  the  pecan,  tbst 
have  lome  to  m\  iiotiie  both  as  to  earlj  fruitage  and  quality  of  nuts. 
The  question  admitted  argument  several  lears  ago  but  at  this  time 
there  are  too  many  joung  orchards  m  this  section  which  demonstrate 
not  onK  the  feasibilitj  of  sutcessful  pecan  culture,  but  the  entire  con 
genifllilj    of  soil   and   climate   is  eilabhsbed 

^^ ith  orchards  under  ten  'tears  of  age  coming  into  bearing  in  a 
satisfactory  manner  and  nith  old  trees  here  and  there  tbat  ha^e 
weathered  the  storms  of  half  a  century  tielding  heav^  annual  ero|s 
of  superior  nuts  ^Lt  apiarenth  m  their  prime  can  we  for  a  moment 
dnubt  the  feaBibilit>  of  pecan  culture  in  this  state?  It  is  true  some 
ludgmont  M  rtquired  m  tbt  selettion  of  an  orchard  site  told  wet 
lands  that  are  sour  cranflsh  land,  and  such  land  as  causes  corn  or 
cotton   to     'French        must   be   avoided 

Neglecting  to  obsirve  thise  preiauttoiix  has  reiulttd  iii  failures 
which  must  be  aiceptid  as  danger  signals  for  future  guidance  A  d(<p 
soil  of  good  qualitT  that  will  grow  a  fair  crop  of  both  corn  and  cotton 
can  be   depended   u|on   as   suitable   for   pecans 

(.ultnatiou  of  the  \oing  ortbard  in  a  thorough  manner  is  one  of 
the  greatest  essentials  Pecan  treis  will  npt  stand  for  neglect  but 
on  the  other  hand  resent  such  treatmeul  What  tbe  apple  is  to  the 
^orlh  as  a  monev  crop  may  be  duplicated  in  the  South  with  the  pecan, 
there  being  many  points  in  fa\ot  of  the  latter  Earlier  returns  may 
be  had  from  an  apple  orchard  but  it  is  Bub]ect  to  more  enemies  than 
the  pecan  la  shorter  In  cd,  and  requires  greater  care  in  growing  and 
marketing  tbe  crops  The  i.ecHn  crop  is  one  of  the  few  which  ma) 
be  harvested  and  marketed  at  leisure,  an  advantage  fully  appreciated 
by  those  engaged   in  growing  penshabk   crops 

Pecan  cultnre  admirably  adapts  itself  to  three  classes  of  growers 
tirst,  those  who  desire  a  few  trees  for  home  use,  or  for  suppljing  local 
demand  It  is  to  these  that  the  greatest  relative  returns  are  available 
due,  primarilj,  to  a  p<isondl  can  manifested  in  all  phases  from  the 
selection   of  the  trees  to  the   final  liispositioo  of  their  produLts       It  is 

"""  *'    "    '         itaniea   where    a   few   door   yard   trees   jield 

and  enough  more  to  meet  the  annual 
'.ITJ'  '^"""'"'  "'"'  "*'  *^^'^^  on  tbe  home  It  is  under  such  circum 
tmos  V  ""  ""  *'"'  P'""'  *'"«  "'  '*'  "-»       ''   "^I'gl't"  '"    t'-  "<■">«> 

rtr """ '""'  "''"*  '*"  "•"''"" "'»"  -^  •-->'  h-1 

■hardiBt   wT'^l^'r''    "'^  '''''""   ""   '''^""^'"'*'*'  ""arcl    the  imall  or 
lo   punts   J   few    acres   to   snpplement    other   farming   oj«ra 
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lions.  Under  such  conditions  the  orchards  will  thrive  under  the  per- 
iwnsl  care  that  may  be  given  in  a  measure  im[M)ssible  witli  largo 
plantations.  It  is  this  class  who  may  hope  for  the  greatest  returua 
jiroportionate  to  the  investment  and  care  rendered.  The  planter  who 
eslahliBhes  a  private  market  for  superior  nuts  derived  from  liia  well- 
tended  ten  or  twenty  acres  will  be  the  one  to  fully  embraee  the  op- 
portunities  offered   in   this  section   by   the   culture  of  pecan   trees. 

Finally,  the  pecan  ia  proving  attractive  to  the  large  grower  and 
the  promotur  for  prodiiction  on  a  large  scale,  and  if  there  be  any 
■ectioD  or  any  product  that  can  be  combined  to  yield  successfully  to 
operations  of  this  nature,  surely  pecaa  culture  iu  this  region  has  clnim 
lo  first  consideration. 

Wildcat  promotion,  however,  will  only  clog  the  wheel  of  progress. 
If  experience  with  other  large  horticultural  enterprises  is  of  value, 
we  can  never  hope  to  have  abnormally,  high  profits  through  projects 
of  this  kind,  and  the  disappointments  are  sure  to  reflect  adversely 
on  (he  business   founded  on  a  false  hope. 

I  believe  the  larjie  orchards  can  be  madu  lo  pay  and  pay  hand- 
somely, but  it  is'idle  (o  argue  that  a  thousand  acres  will  multiply  the 
profits  of  an  acre  a  thousandfold;  of  necessity  the  yield  is  propor- 
tionately less,   and  the   cost  of  maintenance   is  likewise  increased. 


The  PRESIDENT:  Prof.  Miller,  you  stated  that 
some  trees  althou^li  grafted  the  same  way,  would'  not 
grow  as  tliriftily  as  others,  although  of  the  sjime  variety. 
That  of  cour.se  hears  out  the  theory,  as  yet  not  very  well 
defined  or  understood,  that  there  must  he  an  affinity  be- 
tween the  graft  and  the  stock  to  make  it  a  complete  suc- 
cess. Where  that  affinity  exi.sfs  we  have  not  been  able  to 
find.  All  of  us  know  that  in  selecting  stocks  to  graft  upon 
we  usually  select  such  stocks  as  have  been  grown  from  the 
thriftiest  wildings,  that  have  not  greatly  removed  from 
the  native  type.  For  instance,  the  smallest  seedlings 
sometimes  make  the  best  stocks.  This  refers  to  apples, 
peaches  and  pears;  I  would  like  to  know  if  you  have 
found  this  rule  true  as  to  pecans? 

Prof.  MILLER:     Yes,  sir,  to  a  certain  extent. 
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■    The  PRESIDENT:    Would  there  be  any  possibility 
of  arriving  at  the  cause? 

Prof.  MILLER:  I  do  not  know  that  it  is  possible. 
With  seedling  stocks  we  observe  that  the  difference  is 
very  marked.  Trees  taken  from  nuts  gathered  in  the 
same  locality  will  manifest  extreme  difference  in  the 
seedlings  that  they  produce.  Some  will  start  up  a 
growth  a  month  ahead  of  others  similarly  planted.  Some 
will  grow  off  thriftily  even  if  they  start  out  late,  and  will 
yet  make  good  stocks.  It  is  a  common  observation  that 
the  Texas  seedlings  do  not  make  good  stocks  for  this 
section  of  the  countrj'.  Trees  grafted  on  such  stocks 
grow  off  much  more  slowly  than  they  do  on  our  native 
nut  seedlings. 

The  PRESIDENT:  Does  the  size  of  the  nut  make 
any  difference! 

Prof.  MILLER  :  Lnrge,  solid  nuts  as  a  rule  give  bet- 
ter results. 

The  PRESIDEXT:  The  pecan  industry  is  yet  in  its 
infancy,  and  we  are  glad  to  have  the  results  of  Prof. 
Miller's  observations;  and  I  hope  he  will  continue  his 
work  along  this  line  and  see  what  stocks  are  best  to 
propagate  upon. 

Prof.  MILLER:  I  tbink  the  greatest  improvement  to 
be  made  at  the  present  time  is  to  take  our  best  varieties 
Jind  graft  tliem  upon  selected  seedlings;  that  is,  more  ob- 
servation is  necessarj-  as  to  the  source  of  our  seedlings. 

The  PRESIDENT :  That  rule  is  rather  against  what 
the  acknowledged  idea  is.       When  you  have  a  seedling 
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I  from  a  very  greatly  improved  tree,  it  does  not  make  actu- 

(  ally  as  good  a  stock  to  propagiite  upon  as  wlien  taken 

from  a  wilding.     Now,  you  say  tlie  best  stocks  oome  from 

improved  nutsT 

Prof.  MILLER:  I  did  not  mean  nuts  from  grafted 
trees;  I  meant  stocks  taken  from  our  native  trees  that 
show  superior  nuts,  good,  thrifty,  well-tilled,  plimip- 
meated  pecans.  Such  seed  as  that  from  seedling  trees 
grown  in  our  own  sections  usually  grve  better  results  than 
from  seeds  brought  from  a  distance,  and  of  a  mixed  nut. 

Mr.  HUNT:  Is  there  any  way  of  keeping  pecans? 
Apples  we  can  have  365  days  in  the  year,  but  pecans,  after 
three  or  four  months,  become  rancid.  Is  there  any  way 
of  preventing  this? 

Prof.  MILLER:  We  have  undertaken  to  can  them 
and  keep  them  out  of  contact  with  the  air.  The  results 
of  these  experiments  show  that,  theoretically,  we  are  on 
the  right  line.  We  find  certain  varieties  that  have  a 
very  dense  shell  will  keep  as  long  as  two  years,  and  still 
be  edible.  There  are  two  varieties,  the  Curtis  and  the 
Sehley,  that  possess  this  quality  in  a  marked  degree. 

Prof.  DeLOACH :  I  wanted  to  ask  Prof.  Miller  about 
hia  theory  about  boring  holes  in  the  pecan  tree  to  make 
them  bear  fruit.  I  know  my  father  has  a  good  sized 
pecan  orchard  down  in  Bulloch  county,  and  there  were 
about  a  dozen  trees  in  the  orchard  that  never  bore  fruit 
after  ten  years,  and  the  man  from  whom  he  got  tliem  told 
liim  to  bore  a  hole  in  the  tree.  He  bored  all  of  the  twelve 
trees,  and  I  think  two  or  three  of  them  fruited  the  next 
year.  I  want  to  know  if  there  is  any  scientific  explana- 
tion of  this,  Professort 
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Pto(.  miller  :  There  seems  to  be  something  in  it. 
The  nearest  I  con  get  to  the  reason  why  the  grafted  tree 
bears  better  thnn  the  seedling,  is  primarily  due  to  the 
injury,  or  union,  and  nothing  more.  We  frequently  see 
injured  trees  in  the  orchard  begin  to  bear  as  a  re.sult  of 
that  injurj',  and  nothing  else ;  and  tliere  is  an  old  acoei)fed 
theory  that  driving  nails  in  an  apple  tree  will  make  it 
Ifear  very  much  earlier  than  others.  It  causes  some  in- 
flow of  sap  that  gives  it  a  bearing  habit. 

The  PRESIDENT:  I  desire  to  announce  that  the 
first  paper  tomorrow  morning  will  be  "Hardy  and  Orna- 
mental Plants  in  Middle  Georgia,"  by  Mr.  B.  W.  Hunt, 
of  Eatonton,  Ga.  That  is  an  especially  interesting  paper 
to  the  ladies,  relating  to  all  the  hardy  ornamental  plants 
that  can  be  sueeessfully  cultivated  in  this  section,  and  we 
hope  we  will  have  a  large  audience  from  the  ladies  to- 
morrow morning.  Our  session  tomorrow  will  begin 
promptly  at  nine  o'clock,  as  there  is  a  great  deal  of  work 
to  he  done.  Tonight's  session  will  be  at  8:30,  and  will 
be  devoted  to  a  discussion  of  the  fruit  lists;  some  correc- 
tions have  to  he  made,  as  well  as  a  great  many  additions. 

Tlie  meeting  then  adjourned  until.  8:30,  and  in  tlie 
meantime  members  enjoyed  a  very  pleasant  trolley  ride 
and  barbecue,  tendered  hy  the  city  of  Athens  through 
Prof.  McHatton  of  the  Georgia  State  Agricultural  Col- 
lege. 
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EVENING  SESSION,  AUGUST  4th,  1»09. 


The  meeting  was  called  to  order  by  the  President  at 
8:30  p.  m. 

The  PRESIDENT:  We  have  allotted  this  evening  for 
the  reviKion  of  the  fruit  lists.  It  is  a  matter  tliat  would 
proi)erly  take  at  least  a  week,  and  I  regret  that  we  have 
not  enough  of  our  fruit  growers  present  to  give  us  the 
aid  that  we  need.  It  was  therefore  suggested  by  Col. 
Brackett,  who,  years  ago,  was  Serretary  when  I  was  at 
the  head  of  the  American  Pomological  Society,  to  do  as 
we  did  then,  put  it  into  the  hands  of  a  committee.  Now, 
if  the  sense  of  the  house  is  in  favor  of  that,  1  would  like 
to  know  what  your  wishes  are! 

Mr.  VON  HERPF:  I  believe  it  would  be  a  very  good 
idea  to  put  that  in  the  hand.s  of  a  Committee,  because 
they  can  deliberate  on  each  variety  and  decide  the  matter, 
at  the  same  time  leaving  it  to  lie  di.scussed  at  the  next 
meeting. 

The  PRESIDENT:  We  know  from  experience  that 
each  member  can  only  give  information  upon  the  few 
varieties  grown  in  his  locality. 

Mr.  HUNT:  I  would  like  to  say,  Mr.  President,  that 
I  think  more  of  our  lists  of  fruits  that  are  suitable  to  the 
monntain,  middle  and  southern  regions,  than  I  do  of  any 
other  jrablication  that  comes  out  in  print.  I  turn  to  it 
several  times  a  year  and  find  out  how  the  State  Ilorticul- 
tunil  Society  will  stand  on  some  peach  or  some  grape, 
and  then  go  back  to  see  its  ju'olificne.'ss,  etc.  I  am  very 
anxious  indeed  to  have  it  revised  uji  to  date,  and  I  think  it 
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Ought  to  be  done  every  year;  and  I  would  like  to  make  a 
motion  tliat  the  President  appoint  a  committee  of  five  or 
more,  at  his  leisure,  he  to  be  the  Chariman  of  that  Com- 
mittee. At  the  same  time,  Mr.  \'on  Ilerff's  idea  is  good. 
I  do  not  think  we  ought  to  cut  off  discussion.  I  think 
the  President  might  ask  our  experience  on  certain  things, 
and  then  I  would  like  to  put  that  motion,  thnt  a  committee 
of  Ave  be  appointed,  of  which  the  President  shall  be  Chair- 
man, to  revise  the  fruit  lists. 

Seconded  and  carried. 

The  PRESIDENT:  I  have  letters  from  several  of 
our  members  who  were  on  the  program,  sending  their 
regrets  thiit  they  could  not  be  on  hand.  Today  we  have 
had  to  do  the  best  we  could  with  the  papers  we  had  before 
us.  The  first  paper  tomorrow  morning  will  be  "Hardy 
and  Ornamental  Pbints,"  by  Mr.  Hunt,  and  the  ladies 
have  promised  to  come  in  full  force.  Then  we  will  have 
"The  Effect  of  Cross  Pollination,"  by  Prof.  DeLoach, 
and  "The  Translocation  of  Plant  Food,"  by  Prof.  Car- 
roll. After  that  we  have  "Starting  an  Orchard,"  by 
Prof.  McIIatton;  and  we  have  with  us  Mr.  Waernicke, 
representing  tlie  Southern  Railway,  and  Prof.  Ayres  of 
the  U.  S.  Department  of  Agriculture^  Mr.  Fleming  will 
read  us  a  paper  on  "The  Benetlts  AVhieh  Have  Been  De- 
rived From  the  AVork  of  the  Fruit  Exchange."  After 
that  eomeij  miscellaneous  business,  such  things  as  the  re- 
port of  the  Treasurer,  report  of  committees,  election  of 
officers,  selection  of  the  place  of  meeting,  resolutions,  etc. 
Independent  of  that,  we  have  the  "Question  Box";  that 
has  alwav'j  been  a  great  help  to  our  meetings,  for  auj-body 
iO 
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who  is  too  modest  to  come  up  before  the  audience  can  put 
a  question  in  writiug  aud  submit  it  for  discussion. 

Col.  HUNT:  I  suggest  that  we  take  up  the  question 
of  a  change  in  our  annual  meeting  from  August.  It 
seems  to  he  the  opinion  of  most  of  the  members  with 
whom  I  have  talked  that,  if  we  could  change  tlie  date  of 
our  meeting  to  say  the  fourth  Wednesday  in  January, 
and  hereafter  hold  our  meetings  jn  the  winter  instead  of 
summer,  we  would  have  a  larger  attendance,  the  shippers 
would  not  he  worn  out,  aud  possibly  the  work  of  the 
Society  would  become  more  beneficial  to  the  State  by  such 
a  change.  I  therefore  make  a  motion  to  that  effect,  so 
that  it  can  be  done.  The  motion  i.s,  that  hereafter  we 
shall  meet  on  the  fourth  Wednesday  in  January,  com- 
mencing in  1910. 

Col.  WADE :  Those  of  us  who  have  been  attending 
these  meetings  for  the  last  ten  years  have  realized  that 
we  do  not  have  a  sufficient  attendance  in  summer,  and  I 
am  in  favor  of  the  motion. 

Seconded  and  carried. 

The  PRESIDENT:  I  now  introduce  to  you  Col.  G. 
B.  Brackett,  Pomologist  of  the  U.  S.  Department  of  Agri- 
culture, Washington,  D.  C,  who  will  read  you  a  paper  on 
"The  Possibilities  of  Apple  Culture  in  Northern  Geor- 
gia." 


THE  POSSIBILITIES  OF  APPLE  GROWING  IN 
NORTHERN  OEORQIA, 

By  U.  B.  BfacHett,  Pomologist,  WftghjiigtQii,  D.  C. 
Apple   gtonlng   Id   Northern   OeorgU   hea  loug   boon   a   siibjoet  for 
nr|ent  InreitlgRtioD,     Wblle  peaoh  culture  bae  v&nf.iniy  rec?ive4  tt9 
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abate  of  attoution  from  tbc  Georgia  Horticultural  Society,  apjilc  grow- 
ing JD  tbo  8t»te  seems  to  bavc  been  much  Deflected. 

It  was  long  considered  a  doubtful  question  wbetber  apples  could 
be  grown  in  tbis  State  from  tLe  fact  that  it  was  thought  to  be  too  fur 
south.  But  not  until  recently,  when  eipcriments  began  to  be  tried  in 
tne  more  elevated  portions  of  the  State,  was  it  actually  demonstrated 
that  apples  can  be  grown  witb  profit  and  with  perfect  success,  provided 
a  careful  selection  of  varieties  adapted  to  the  localities  be  made,  and 
also  tbat  modern  methods  of  culture  and  marketing  of  fruit  arc  fol- 
lowed. 

The  testimony  and  experience  of  fuch  men  aa  Messrs.  H.  R.  Staight 
the  P.  J.  BerckmanB  Co.,  J.  ('.  Free,  J,  M.  Boutelle,  D  H  Ileskett,  and 
others  who  are  veritable  leaders  in  this  enterprise,  have  shown  conclu- 
sively that  tbe  growing  of  first-class  apples  in  Georgia  is  no  longer  a 
doubtful   question. 

In  getting  into  the  more  elevated  lands  the  temperature  is  much 
cooler,  and  the  climate  compares  favorably  with  that  much  further 
north. 

At  the  last  meeting  of  your  Society,  held  at  Cornelia  a  year  ago, 
I  was  greatly  surpiaed  to  see  the  splendid  display  of  apples  on  exhibi- 
tion tbat  were  grown  iu  the  northern  part  of  your  State.  Having  been 
ap|)ointed  by  your  worthy  President  to  judge-  tlTe  fruit,  it  gave  me  an 
excellent  opportunity  of  acquainting  myself  with  tbe  varietiea  that 
arc  being  grown,  nn«  also  of  getting  a  more  intimate  knowledge  of 
some  of  the  growers  with  whom  I  had  previously  corrpsponded,  and 
many  of  whom  bad  sent  me  specimens  of  fruit.  All  of  tbis  led  me  to 
more  fully  investigate  the  possibilities  of  apple  growing  in  the  section 
under  consideration. 

THE  OUTLOOK. 

In  determining  the  range  of  fruit  growing,  there  are  certain  ele- 
ments that  enter  into  the  environment  that"  are  of  great  importance. 
such,  for  instance,  ns  elLmute,  soil,  exposure,  elevation,  rainfall,  air 
and  water  drainage,  all  of  whieh  are  essential  factors  to  be  considered. 
All  of  these  favorable  conditiona  are  found  to  exist  In  Northern  Geor- 
gia. The  soil  is  of  rather  loose,  friable  nature,  containing  all  the 
elementa  of  fertility  for  the  production  of  high-grade  apples.  The 
elevation  is  relatively  high,  affording  a  comparatively  long  seasou  of 
ripening,  sb  well  as  a  good  air  drainage,  which  in  a  measure  makes  the 
location  comparatively  free  from  the  effects 'of  the  late  spring  froats. 
These  late  frosts  usually  cause  more  damage  to  tbe  fruit  crop,  taking 
the  country  over,  than  any  other  one  thing.  Tbo  loss  from  this  source 
fCJT  ""?'  "^  -"-«"-""-«-  a".-nting  in  the  aggregate,  for 
t lie  whole  country,  |o  ,„any  millions  of  dollars. 

ihe   ei,n,ate   here,   with   the   abundant    rainfall,   is    highly   favorable, 
"<■  'niglit  say  ideal,  for  growing  apples. 
48 
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Coupled  with  all  these  favorable  conditions  of  soil,  climate  and  all 
the  necessitieB  for  successful  apple  growing,  there  is  the  added  advan- 
tage of  proximity  to  nearby  markets  north  and  south,  and  if  ueed  be, 
<o  points  for   export   trade. 

If  a  wise  select  ion  of  locality  is  made  with  reference  to  good 
IrauBportation  facilities,  and  a  careful  selection  of  varieties  be  chosen 
that  are  adapted  to  environment,  together  with  all  other  advaotagea 
mentioned,  there  is  no  good  reason  why  apple  growing  in  Northern 
Ueorgia  should  not  successfully  compete  with  other  apple  growing 
regions  of  the  country.  But,  having  arrived  at  the  conclusion  that 
the  natural  advantages  of  this  section  are  favorable  for  the  production 
of  apples,  it  does  not  follow  that  they  will  grow  there  spontaneously 
without  the  aid  of  man. 

This  brings  us  to  the  business  side  of  the  proposition.  Like  alt 
other  enterprises,  successful  apple  growing  depends  largely  upon  tbe 
man  behind  the  project. 

THK  MAN. 
In  the  first  place,  he  should  possess  good  common  sense,  especially 
good  business  qualifications.  Ho  should  Know  how  to  use  this  sense 
in  selecting  a  suitable  location  and  tbe  best  site  for  his  orchard,  how 
to  prepare  the  land,  how  to  plant  his  trees,  the  beat  varieties  to  plant, 
when  to  plant,  how  to  cultivate,  the  best  cover  crops  to  use,  the  best 
fertilizers,  etc.  He  must  know  how  to  prune  and  to  train  his  trees,  and 
to  protect  them  from  rodents.  He  must  be  diligent  in  his  efforts  to  guard 
against  insect  enemies  and  fungus  diseases;  he  should  know  bow  to  spray 
the  trees,  what  he  is  spraying  for,  whether  for  insects  or  fungus  and 
other  diseasea,  and  especially  must  he  be  up  to  date  in  modern  methods 
of  gathering,  grading,  packing  and  marketing  the  product.  He  may 
be  able  to  grow  as  fine  fruit  as  ever  was  grown,  but  if  he  does  not 
know  how  to  dispose  of  it,  what  doth  it  profit  him) 

A  FEW  HINTS  FOB  THE  PLANTER. 
We  cannot  in  this  short  paper  go  into  the  details  of  apple  orchard- 
ing, but  simply  throw  out  a  few  brief  hints  on  the  subject  in  a  general 

LOCATION. 
In  locating   a   commercial   apple   orchard,   the   first   thing  of   impor- 
tanee  is  the   facility   or   means   of   transportation   for    marketing    tbe 
crop;  soil  and  elevation  are  secondary  consideration's  to  this  one. 

SITE. 
Tbe    best    orchard    site    is    a    moderately    sloping    hillside,    north    to 
northeast  exposure  if   possible,   so   as   to   retard   the   blossoming   period. 
Avoid  valleys,  as  cold  air  always  settles  to  the  lower  ground;   hence, 
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the  more  danger  of  late  Bprlag  froetfi  there  than  on  the  higher  eleva* 
tions.  And,  BM  previously  stated,  good  air  drainage  for  the  prevention 
of  froBt  is  of  prime  importance. 

PREPARATION   OP   THE  GROUND. 

Having  located  the  orchard  and  chosen  the  site,  proceed  to  pre- 
pare the  ground  by  double  plowing,  using,  two  large  turning  plows, 
one  following  the  other  in  the  same  furrow;  or  a  subsoil  plow  will 
be  better  to  follim  the  tnrning  plow.  A  good  plan  is  to  back-fnrrow 
the  land  bo  aa  to  have  the  dead  furrow  come  where  the  rows  of  trees 
are  to  be  planted.  After  the  first  trees  are  planted,  back-furrow  the 
land  so  as  to  fill  up  the  trench,  leaving  a  dead  furrow  between  the 
rows  of  trees.  This  method  gives  a  deeper  tilth  under  the  trees,  and 
affords  surface  drainage  so  as  to  carry  off  surplus  water  during  heavy 
rainfalls. 

PLANTING. 

Plant  one  year  old  trees;  they  are  better  than  at  any  other  age. 
Fall  planting  in  the  South  is  preferable;  the  ends  of  the  roots  that 
have  been  cut  will  callous  over,  and  the  trees  will  become  well  estab- 
lished and  ready  to  start  new  growth  when  the  early  spring  cultivation 
begins.  Prune  tbe  roots  quite  severely;  they  will  throw  out  new  roots 
from  the  ends  that  have  been  cut,  and  they  will  develop  a  better  root 
system  and  make  a  more  rapid  growth  than  if  the  roots  arc  left  intact. 
Set  the  trees  two  or  three  inches  deeper  than  they  stood  in  the  nursery. 

After  planting,  cut  the  top  back  to  fifteen  inches  from  the  ground, 
so  as  to  form  a  low  head.  After  the  buds  have  started  into  groffth, 
rub  off  all  but  three  or  four;  these  are  allowed  to  grow  the  first  season 
without  pruning;  afterwards  the  limbs  are  to  be  cut  back  in  such 
manner  as  to  form  the  future  head  of  the  tree. 

CULTIVATION. 

The  cultivating  of  the  ground  in  an  orchard  should  be  done  as 
thoroughly  as  for  a  crop  of  corn.  Frequent  stirring  of  the  soil  to  keep 
it  well  pulverized,  from  the  time  of  planting  to  the  first  of  August,  is 
a  necessity.  Then  a  cover  crop  may  be  sown,  such  as  cow  peas,  one 
bushel  to  the  acre,  or  crimson  clover,  which  is  perhaps  the  best  for  the 
region  under  consideration.  If  these  crops  are  turned  under  year 
after  year,  it  will  keep  up  the  supply  of  humus  which  is  so  essential 
for  the  maintenance  of  a  vigorous  growth  of  the  orchard. 

While  the  trees  are  young,  any  crop  that  requires  thorough  cuiti* 
vation  and  that  will  not  interfere  with  the  sowing  of  a  cover  crop 
may  be  grown  between  the  rows  of  trees.  After  the  trees  have  at- 
tained a  size  suflicient  for  bearing  a  crop  of  fruit,  cultivation  may 
cease  for  a  while,  and  the  ground  be  sown  to  clover  or  some  other 
crop  that  does  not  require  cultivation.      This  will  check  the  growth  of 
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tlie  trees  anu  cause  tbem  to  form  fruit  buds  and  thus  bring  the  tresa 
into  bearing  at  ooce;  but,  whenever  the  fruit  fails  to  grow  to  its 
nonnal  size  or  the  trees  show  signs  of  lack  of  nourishment,  the  ground 
mutt  again  be  broken  up  by  using  a  cutaway  or  disc  harrow,  giving 
(he  ground  good  shallow  cultivation.  If  necessary  to  keep  up  the  vigor 
of  the  orchard,  fertilizers  should  be  used,  such  as  barn-yard  manure, 
WMd  ashes  or  commercial  fertilizers. 

SELECTION  OP  VARIETIES. 
IThe  selection  of  varieties  adapted  to  locality  is  one  of  the  ntost 
wrioDs  probletUB  that  confronts  the  commercial  orchardist.  A  mis- 
lake  in  this  direction  ofton  results  in  great  loss  of  time  and  money. 
David  Crockett's  motto,  in  this  case,  is  a  good  one  to  follow  "Be 
mre  yon're   right,   then  go  ahead." 

As  far  as  possible,  avoid  planting  any  variety  that  has  not  been 
tried  and  not  found  wanting.  It  docs  not  pay  to  experiment  along 
this  line,  except  in  a  small  way. 

If  data  is  lacking,  select  such  varieties  as  are  comparable  with 
other  localities  of  similar  soil  and  climatic  conditions. 

Already  you  have  quite  a  list  of  varieties  that  have  been  tested 
and  shown  to  be  profitable,  as  demonstrated  hy  the  exhibits  made  at 
your  Horticultural  Society  meetings,  your  State  and  local  fairs,  etc. 
From  such  varieties  as  these  select  a  few  of  the  beat.  No  commercial 
orchard  should  contain  more  than  four  or  five  varieties,  and  they 
should  be  grown  in  sufficient  quantity  to  ship  in  carload  lota.  If  there 
should  not  be  enough  to  ship  in  this  way  from  one  orchard,  unite  with 
a  neighbor  or  neighbors.  In  union  there  is  profit.  Join  hands  and 
pull   together. 

Among  the  varieties  on  your  recommended  list  that  have  been 
found  to  be  adapted  to  localities,  first  having  been  tested,  and  that 
deserve  special  mention  for  commercial  purposes  and  will  compete 
with  the  leading  varieties  of  other  apple  growing  regions,  I  Would 
mention:  Grimes,  Some  Beauty,  Oano,  Kinard,  Winesap  and  Pom- 
pome.  There  are  a  number  of  other  varieties  that  will  perhaps  be 
found  to  be  jnst  as  good  as  those  mentioned.  Por  instance,  Col,  John 
P.  Fort,  of  Athens,  is  growing  a  seemingly  promising  variety.  It  was 
awarded  a  prize  at  the  Spokane  Fruit  Show  last  December.  On  Feb- 
ruary l3th  last  I  had  the  pleasure  of  receiving  specimens  of  this 
variety  from  which  a  description  and  a  painting  have  been  made  for 
placing  it  on  file  in  the  records  of  the  U.  S.  Department  of  Agriculture. 
And  while  the  apple  is  not  of  high  flavor,  its  attractive  appearance  and 
excellent  keeping  qualities  recommend  it  for  a  commercial  variety  of 
probable  Importance.  Doubtless  there  are  many  other  valuablo  seed- 
lings in  Northern  Georgia  that  have  not  yet  been  brought  to  notice 
that  will  in  time  be  placed  in  your  catalogue  of  fruits. 
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Profit  in  &dmmeb  varieties. 

Wherever  transportation  facilities  are  favnrable  for  Bhipping  to 
northern  markets,  the  growing  of  summer  varieties  can  be  made  prnfil- 
able. 

If  Bucu  varieties  as  Yellow  Transparent,  Liveland  Raspberry,  Wil- 
liams and  otber  fancy  kinds  are  successfully  grown  and  carefutlr 
graded,  and  each  specimen  wrapped  in  paper  and  carefully  packed  in 
bushel  boxes  or  half  bushel  boxes,  or  the  same  oven  as  peaches  are 
packed,  and  each  package  carefully  labeled,  these  fancy  packages  of 
fruit,  when  sliip|ied  to  I'll i1  ado Iphia,  New  York  and  Bostoo,  markets, 
wi!l  arrive  there  far  in  advance  of  the  northern  .grown  fruit,  and  will 
command  highest  prices.  I  know  of  no  branch  of  fruit  growing  that  will 
pay  better  returns  tlian  this,  if  the  business  is  properly  handled. 

No  business  will  pay  that  is  not  intelligently  and  carefully  mao- 
anod  according  to  modern  methods,  bo  as  to  meet  the  Hharp  competition 
that   prevails  everywhere. 

The  fruit  industry  of  late  years  has  been  rapidly  drifting  westward, 
until  at  last  it  has  reached  the  I'acilic  coast  country,  where  in  some 
localities  is  has  surpassed  all  former  records  of  productiveness  and 
profits  realized  from  small  acreages.  The  Hood  River  Valley  has  he- 
come  famous  the  world  over  for  its  wonderful  production  of  fine  mar- 
ket fruits.  Raw  land  that  could  bo  bought  there  fifteen  years  ago 
for  *10.00  an  acre,  is  now  worth  from  *300.00  to  S400.CIO.  Bearing 
orchards  bring  from  *o00.00  to  $1,500.00  an  acre.  Some  of  the  best 
of  these  orchards  pay  20  per  cent,  on  a  valuation  of  $2,000.00  an  acre. 
Flora  300  to  1,500  bushels  of  fruit  are  grown  per  acre,  according  to 
the   age   ot   the   trees. 

There  are  other  localities  in  the  northwest  where  similar  results 
are  obtained.  Prof.  .1.  L.  Dumas,  of  Dayton,  Washington,  has  an  or- 
chard of  10(»  acres  of  trees  from  nine  to  twelve  years  oM  from  which 
he  sold  35,000  boxes  of  npplea  last  year,  for  witich  he  received 
fnOfiOO.OO. 

A.  D.  Helms,  who  owns  an  SO-acre  apple  orchard  in  the  foothills 
of  Medford,  Oregon,  sold  hia  crop  of  Yellow  Newtons  last  year  for 
$2,000.00   an   acre.      IIo   has  been   offered   $u,000.00   an  acre   for  his  or- 

Laat  season  Hood  Kiver  apples  sold  for  $3.00  a  box,  and  some  lots 
brought  as  high  as  $2.00  a  box,  and  some  even  higher  for  small  Iota. 
II  may  be  safely  said  that  Hood  Hiver  apples*  are  more  widely  knowi. 
today  than  the  apples  from  any  other  section  of  the  country. 

Now,  why  is  it  that  this  new  apple  region,  that  but  a  few  years 
ngo  was  unknown,  has  gained  such  a  world-wide  reputation  for  its 
marvelous   productiveness? 
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It  is  due  QD  doubt  more  (o  orgsDization,  advertising  a 
(ullure  than  to  natural  advantages,  ^en  (o  twenty  acres  lit  the  aver- 
age size  of  tlie  orchards.  The  result  ia  the  most  intensive  cutturo 
tbat  fan  be  given.  Great  attentioa  is  given  to  spraying  tlie  trees. 
The  principal  fight  is  against  the  t'odling  moth,  of  which  there  are 
several  broode  during  the  season.  The  apples  are  thinned  on  the 
Irees  ja«t  as  you  Georgians  thin  your  peuches.  This  makes  larger  and 
more  perfect  fruit,  and  also  conserves  the  vitality  of  the  trees  so  that 
'1  ia  more  likely   to  bear  the  following  year. 

The  fruit  is  carefully  picked,  graded  and  packed  in  bushel  boxes. 
And,  by  the  way,  I  feel  sure  the  box  is  to  be  the  apple  package  of  the 

This  box  is  lined  with  white  paper,  and  a  layer  of  white  paper 
is  placed  between  each  tier  or  layer  of  apples.  Frequently  the  apples 
ore  also  wrapped  in  8x10  wihite,  soft  paper.  Ilnder  the  rules  of  the 
union,  no  man  is  allowed  to  pack  the  fruit  he  grows.  Packing  is 
doDc  by  experts  furnished  by  tue  Association,  nt  a  cost  of  Eve  cents 
per  box.  On  each  box  is  a  'fancy  lithograph  on  one  end,  and  on  the 
other  end  of  the  box  *is  the  name  of  the  variety,  also  the  names 
of  the  packer  and  grower,  and  the   number  of  np[>lcs  in   the  box. 

Boxes  cost  from  7  to  14  cents  in  the  flat.  Noue  but  perfect  apples 
we  packed.  The  Hood  Kiver  apples  arc  so  well  known  that  buyers 
come  to  Hood  Eiver  from  all  parts  of  the  country,  and  even  from  for- 
eign countries.  Sometimes  the  crop  is  contracted  for  wliilc  the  trees 
are  still  in  bloom,  as  the  fact  of  the  worth  of  the  Hood  River  apple 
las  been  so  well  established  by  its  size,  appearance,  and  (he  uniform- 
ity of  the  package- 

Kow,  there  is  no  good  reason  why  apple  growing  in  Northern 
Georgia  cannot  be  made  just  as  successful  and  as  proAtablc  as  in 
the  Hood  River  Valley  or  any  other  section  of  the  northwest-  If  the 
Bsme  system  of  inteusive  culture,  the  careful  uniformity  of  the  pack, 
and  the  organized  methods  of  shipping  be  maintained  in  Northern 
Ceorgia,  the  same  results  must  inevitably  follow.  In  Northern  neoc- 
gia  the  price  of  land  to  begin  with  is  much  lower,  and  the  large  mar- 
ket centers  are  nearer  by  from  2,000  to  3,000  miles,  thus  enabling 
you   to  save  much  on   freight  rates. 

Just  as  the  Georgia  peach  grower  hax  done,  the  Georgia  apple 
glower  can  create  a  demand  for  high-grade  ap|)les.  You  hn\e  gained 
a  wide  reputation  for  your  peaches,  and  the  returns  this  year  havi' 
exceeded  your  most  sanguine  expectations.  The  Georgia  peach  is 
known  the  country  over  for  its  high  quality.  You  can  grow  the  apple 
on  the  higher  elevations  of  the  State  with  the  same  degree  of  soccesf. 
This  means  a  larger  population  for  Northern  Georgia,  more  revenue 
to  the  State  and  its  people,  thousands  of  happy  homes  where  now 
much   good   land    is    awaiting   the   magic    touch    of   the    plow    and    the 
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Foreign  mftiketa  are  open  to  American  fruit  growora.  Bnyere 
fiom  England  and  elsenbera  annually  flock  to  our  Bhorea  to  aecnre  tlie 
cream  of  tbe  CTop  if  pouible. 

With  the  poBsibiLities  you  have  at  band,  and  the  whole  world  for 
a   market,  1  Bay  by  all  means  grow  apples  in   Northern  Georgia 

Col.  WADE:  I  would  like  to  say,  in  regard  toi  Col 
Brackett's  advice  that  land  for  an  apple  orchard  should 
be  selected  to  slope  to  the  north  or  northeast,  that  I  have 
always  been  advised  not  to  put  in  anything  that  did  act 
slope  to  the  south. 

Col.  BRACKETT :  My  reason  for  advising  the  selec- 
tion of  a  northern  location  is,  that  the  tree  does  not  start 
to  blossom  as  early  in  the  spring,  and  the  result  is  the 
fruit  will  escape  the  late  spring  frosts.  But  I  do  not 
think  this  would  apply  to  the  Albemarle  Pippin. 

Col.  WADE :  Then  you  would  make  an  exception  of 
the  Albemarle  Pippin? 

Col.  BKACKETT:  Yes,  sir;  it  is  exactly  the  reverse 
so  far  as  that  apple  is  concerned. 

Col.  HUNT:  Don't  you  think  sowing  the  cow  peas 
in  fruit  orchards  induces  the  little  worm  called  the  "nem- 
atode," that  makes  the  knots  on  the  roots  of  fruit  trees? 

Col.  BRACKETT:  No,  sir;  I  don't  know  that  it  has 
ever  been  attributed  to  that.  I  know  that  clover  and  peas 
add  to  the  value  of  the  land  very  much,  by  adding  to  its 
fertility. 

Col.  HUNT :  I  would  like  to  spy,  that  the  Albemarle. 
Pippin,  according  to  a  New  Yorl^  publication,  is  the  aame 
at  tbe  New  Town  Pippin  of  'VY^stehester  County^  vherfe 
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it  has  been  raised  for  200  years,  and  if  you  are  going  to 
plant  it  to  sell  my  advioe  to  you  is,  "Don't,"  for  it  is  a 
shy  bearer,  and  nothing  is  profitable  that  doesn't  bear  a 
big  crop.  The  New  Town  Pippin  is  the  best  apple  that 
I  ever  ate,  but  it  is  not  a  profitable  apjde.  It  is  the  best 
there  is  to  eat,  but  it  is  not  a  good  bearer. 

Col.  WADE:  It  makes  more  money  than  any  other 
apple.  I  have  a  friend  who  sells  as  high  as  $20,000.00 
worth  a  year.  This  apple  was  taken  over  to  London  a 
number  of  years  ago,  but  he  could  not  sell  it  very  well. 
He  finally  sent  a  barrel  of  them  to  the  Queen,  and  she 
thought  it  such  a  nioe  apjjle  that  it  was  called  for  a  long 
time  the  "Queen's  Apple."  I  will  say  this,  that  if  you 
take  this  apple  and  put  it  beside  the  Albemarle  Pippin, 
you  could  not  tell  them  apart.  In  fact,  I  believe  it  is 
better  than  the  Albemarle  Pippin.  I  have  2,1)00  of  them 
growing,  and  I  have  much  faith  in  it. 

The  PRESIDENT:  I  now  introduce  to  you  Prof. 
McHatton,  of  the  Georgia  State  College  of  Agriculture, 
who  will  read  you  a  paper  on  "Starting  an  Orchard." 

STARTING  AN  ORCHARD. 
By  Prof.   T.    H,   McHatton,   State   College   of   Agriculture,   Athens,   Gn. 

.\  paper  on  as  trite  a  subject  aa  this  is  of  value  in  proportion  to 
the  amount  of  discussion  that  it  brings  forth.  There  are  a  few  un- 
derlaying factors  in  the  commencing  of  an  orchard  irhich  in  a  great 
mearare  determine  the  success  or  failure  of  the  enterprise.  Consid- 
ering  tbeae  factors  in  the  order  of  sequence,  we  should  begin  with 
location. 

LOCATION. 

What  are  the  things  to  be  considered  in  determining  upon  the 
legation  of  a  commercial  orchard!  The  market,  its  accenstbililj'  and 
the  tjpe,  is  probably   the  most  paramount.      Whether  the  fruit  is  to 
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Ito  shipped  or  sold  in  a  local  or,  as  it  is  sometimeB  deaigiiBted,  a  pei- 
Bonal  market,  detf^rmiQes  in  a  great  meaBure  the  location  of  the  or- 
cbard.  ]f  tlie  open  market  is  to  be  used,  the  railroad  and  steamship 
transportation  must  he  first  looked  to.  Wherever  possible,  it  is  de- 
sirable to  have  two  competing  lines.  That  is,  either  two  railroads  or  a 
railroad  and  watv-r  tranaportatioii  under  different  management.  Thu 
distance  from  the  railroad  is  alno  due  considerable  attention;  for  exam- 
ple, appli'H  will  stand  a  far  greater  haul  than  pca«lies  or  plums,  wlicre- 
an  nuts,  Eut^h  as  the  pecan  and  tlie  walnut,  may  be  hauled  for  greater 
dlstanreH  than  the  jipple.  Besides  transportation  facilities  and  Ilia 
market,  the  climate  must  also  be  considered.  It  is  needless  to  saj 
that  in  some  sections  climate  is  such  that  peaches  cannot  be  j^rown  to 
advantHge,  or,  taking  an  extreme  case  but  good  example,  it  would  be 
very  foolish  to  plant  citrus  trees  as  a  commercial  possibility  north 
of  the  Florida  line.  There  are,  however,  a  few  bearing  citrus  fruits 
in  tLo  State  of  Georgia,  b^t  as  a  commercial  success  tbey  are  pracli- 
eally  neglipble. 

SITK    AND    EXPOfeUBE.. 

After  the  location  of  the  orchard  is  decided  upon,  we  must  next 
take  up  the  consideration  of  site.  This  point  is  worthy  of  the  greatest 
attention,  as  more  of  the  orchard  failures  are  probably  due  to  i>oor 
site  than  any  other  one  factor.  It  is  strange  that  such  a  decided  in- 
Huei;ce  can  be  thrown  around  trees  Ihroiiijh  the  position,  sloi*.  etc.. 
of  the  land  upon  which  they  are  ]/antcd.  line  of  the  greatest  in- 
fluences cf  the  site  is  probably  that  of  air  movement.  It  is  hardly 
neccHsary  to  go  into  a  discussion  of  this  important  point,  as  all  of  the 
memliers  present  undoubtedly  thoroughly  understand  how  cold  air  set- 
tles and  the  warn:  air  ascends.  Thus,  where  an  orchard  is  in  a  sink 
or  bottom,  a  blanket  of  cold  air  forms  about  it,  especially  during  the 
frosty  nights  of  late  spring,  and  the  tender  blossoms  are  injured; 
whereas,  if  the  air  were  in  continued  motion,  the  cold  blanket  would 
be  carried  on  and  the  blossoms  saved.  A  difference  in  elevation  of 
two  feet  will  oftentimes  show  a  difference  in  temperature  enough  to 
spell  "crop"  or  "no  crop."  Sufllce  it  to  say  that  no  orchard  should 
be  planted  in   a  hollow  or  pocket. 

A  trip  throiifjh  the  mountains  of  Northern  Georgia  will  show  num- 
erous plantings  of  trees  surrounded  on  all  sides  by  mountains,  and 
with  practically  no  way  for  the  air  to  be  carried  off.  It  is  not  nec- 
essary, however,  to  plant  on  a  sleep  hillside.  A  slope  of  nii  or  ciglit 
feet  in  a  hundred  is  considered  sufficient  to  secure  thorough  drainage  of 

The  influence  of  slope  is  also  worthy  of  considerable  consideration. 
.Someone  told  me,  just  the  other  day,  that  apples  should  never  W 
planted  on  an  eastern,  sontheastern  or  sonthern  slope,  and   my  opinion 
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'  wu  asked  on  the  subject.  Peraonatly,  I  ace  no  rpniion  wby  th(^  south- 
ern or  sbov«  mentioued  exposures  of  our  mountain  aiiio  should  not 
be  used  for  applea.  In  fact,  it  atrikea  me  that  it  would  bo  preferable 
lo  use  these  alopes  for  this  type  of  fruit,  and  to  save  the  northern 
and  western  slopea  for  peaehea.  A  warm  slope,  that  ia.'ono  toward 
the  south  or  east,  in  conduetive  to  early  maturity  and  blooming,  and 
Ihercforo  the  trees  are  moro  in  danger  of  late  apring  frosts  than  on 
the  northern  or  western  slopes.  There  is  aometimea  aa  much  aa  a 
week's  difference  in  the  blooming  of  trees  on  hilla  with  pronounced 
sorlhem  or  soutbern  slopes.  The  apple,  on  the  other  hand,  stands  lesH 
cbsnce  of  being  injured  by  frosts  when  planted  on  the  warmer  slopes. 
It  is  probably  best  to  confine  the  peach  plantings,  when  possible,  to 
tlie  colder  slopes  and  put  the  apples,  if  anything  must  be  planted  on 
the  other  slopes,  on  the  warmer  hillsides.  This  of  course  is  applica- 
ble only  to  the  south,  end  would  be  reversed  under  northern  condi- 
tions. If  a  planting  is  made  on  hilla  surrounding  a  body  of  water, 
the  slope  toward  the  water  should  be  used.  This,  however,  is  not  of 
great  consideration  in  Georgia,  aa  we  have  few,  if  any,  bodies  of 
water  in  the   inland  of  sufficient  size   to   modify   or  ameliorate   tcmper- 

aoiL. 

What  kind  of  aoll  should  I  use  for  my  orchardf  Thia  question  ia 
sufficient  for  a  book,  and  so  we  will  only  be  able  to  take  a  hurried 
glance  at  the  subject.  Pears  and  apples,  or  the  pome  fruits,  do  better 
OP  the  heavier  soils  than  do  the  drupea.  It  aeenis,  however,  that  the 
red  clay  of  Georgia  produces  a  most  escellent  peach,  and  it  has  been 
said  that  the  South  Georgia  sandy  lands  were  not  adapted  to  peach 
culture.  This  remark,  however,  must  be  taken  with  a  grain  of  salt- 
It  is  almost  a  safe  assertion  to  say  that  prai-tically  all  of  the  land  in 
Georgia  will  produce  good  peaches  unless  it  is  the  sands  of  the  sea- 
coast.  It  ia  another  proposition,  however,  when  we  come  to  the  apples. 
From  observation  it  would  appear  that  the  soil  of  Northern  Qeorgia 
ii  best  adapted  to  this  fruit.  It  is  a  safe  plan  in  deciding  upon  what 
soil  to  use  to  remember  that  the  jmmea  prefer  the  heavier  type,  and  tiio 
drupes,  as  a  rule,  do  beat  upon  the  lighter  loams  and  heavier  sands. 
This  subject  will,  however,  be  considered  no  further,  aa  there  was  a 
paper  presented  last  year  before  the  Society  devoted  entirely  to  this 
question. 

VABIETIK8. 

It  Is  with  some  temerity  that  T  enter  upon  the  diacussion  of  "what 
varieties  to  plant."  This  is  probably  the  moat  knotty  problem  in 
horticulture,  and  to  recommend  any  one  variety  above  another  is  us- 
ually a  very  foolish  thing  to  do  unless  all  circumstances  concerning 
the  orchard  are  thoroughly  understood.  It  ia  likely  that  the  Horticul- 
tural Department  of  the  United  Statea  gets  the  question,  "What 
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variety  eball  1  plaotT"  more  than  anything  ebe;  and  it  ia  also  likel.v  ' 
that  wherever  possible  the  answer  very  seldom  mentions  or  reeom- 
mends  any  particular  one.  bo  many  thingu  underlie  the  choice  of  the 
variety  tbat  it  is  almost  impossible  to  do  more  than  give  a  few  ruW, 
and  leave  tb«  choice  lo  Ihe  individual  who  is  to  plant  the  orchard.  If 
.  the  market  sought  is  a  personal  one,  the  variety  planted  should  be  of 
the  quality  type;  whereas,  if  the  grower  is  going  on  the  open  market, 
he  should  use  the  shippers,  such  as  the  Elberta  for  peaches,  and  the 
Ben  Davis  for  the  apple,  botU  of  wliich  are  well  known  upon  the  mar- 
kets of  this  country  sad  both  of  which  are  considered,  by  those  who 
know,  extremely  poor  eating  fruits.  Secondly,  the  grower  should 
plant  the  type  of  fruit  that  he  likes.  If  you  wish  to  grow  a  red  apple, 
discard  the  yellow  varieties;  if  you  wish  a  free  stone  peach,  discard 
the  cling.  For  iuHlaucc,  the  man  who  likes  Buff  Cochin  chickens  is 
apt  to  have  poor  success  raising  Bantams.  As  the  third  consideration, 
it  is  probably  advisable  to  plant  the  variety  that  seems  to  do  best 
in  the  locality  where  your  orchard  is  to  be  situated.  The  be«t  rule 
given  for  the  choice  of  varieties  is  to  consult  with  the  growers  in  year 
neighborhood  and  find  out  what  tbey  are  succeeding  with. 

It  is  seldom  that  tbo  playiug  of  checkers  and  the  shooting  of  mar- 
bles around  the  country  store  is  recommended,  but  if  I  were  going  to 
pJant  an  orchard  it  is  likely  that  when  it  came  time  to  choose  the 
varieties  I  would  spend  considerable  time  over  the  checker  boards, 
mov.ug  Coca-Cola  bottle  tops,  playing  marbles  and  whittling  sticks. 
At  least,  1  would  spend  my  time  this  way  until  I  had  had  a  talk  with 
most   of  the  growers  of  the   neighborhood. 

Another  point  lo  be  considered  is  bow  many  varieties  should  be 
]>lauled.  It  is  probably  best  to  curtail  the  number  in  the  commercial 
orchard  to  some  four  or  five,  and  in  some  inslances  it  is  well  to  have 
only  two  or  three.  Plant  euougb  of  one  kind  to  make  an  impresaion 
on  the  market;  to  be  able  to  ship  in  carload  lots,  and  get  that  variety 
out  of  the  way  before  the  next  comes  on.  Do  not  have  ho  many  trees 
of  one  kind  that  it  is  impossible  to  get  the  crop  harvested  before  the 
neit  variety  comes  upon  the  markel.  Also,  plant  a  succession  of 
varietiea  but  have  one  or  two  afford  the  main  crop. 

Another  question  that  comes  to  mind  at  this  stage  is,  "Where  shall 
I  get  the  stock t"  This  may  be  answered  tersely,  "Buy  it  from  the 
nearest  reliable  nurseryman."  The  reasons  for  such  an  answer  are 
obvious. 

LAYING    OUT   THE   ORCHARD. 

From  the  looks  of  many  plantings  tUrougbout  the  state,  one  would 
be  led  to  the  conclusion  that  this  point  was  sadly  neglected.  It  is 
just  as  easy  lo  have  straight  rows  and  a  well  laid  out  orchard  as  it  is  to 
have  the  trees  crooked  and  out  of  line.  VCe  grant  it  is  true  tbat 
more   fruit   can   be  grown   in   a   crooked   row,  but  straight   rows   are  so 
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ninth  better  to  look  upon,  so  much  eaeler  to  handle  and  to  cultivate. 
Tliere  are  aumeroua  methods  of  lading  out  an  orchard;  some  of  these 
being  very  simple,  others  quite  complicated.  In  sections  where  the 
Mil  is  light  and  easily  worked,  a  plow  may  be  used  to  advantage.  A 
base  line  should  b«  laid  ofF,  and  enougb  stakes  obtained  to  mark  the 
rods  of  the  rows  of  trees;  then  a  plow,  run  by  a  man  who  can  lay  off 
a  straight  furrow,  is  all  that  is  necessary.  The  furrow  should  be  mo 
one  way  and  checked,  and  at  the  cheek  the  treea  should  be  planted. 
Id  very  heavy  clay  on  rocky  hillsides  it  is  a  bard  job  to  lay  off  an  or- 
chard in  this  manner.  It  is  probably  best  under  those  conditions  to 
Dee  B  line  and  to  dig  boles.  One  of  the  umple  methods  of  using  lines 
i»  to  get  one  long  enough  to  reach  across  the  desired  area,  tie  a  string 
or  rag  at  each  point  where  a  tree  is  to  be  planted,  and  plant  the  trees 
while  the  line  is  in  place.  Another  method  is  to  take  a.  line  the  length 
of  the  distance  between  the  trees,  lay  off  one  base  line  with  the  distance 
between  the  trees  marked  on  it;  let  a  man  hold  one  end  of  the  line  upon 
B  stake  on  the  base  line,  while  another  makes  an  arc  with  the 
other  end  of  the  line.  Then  A  goes  to  another  point  on  the  base  line 
while  B  makes  another  are  with  his  end  of  the  line,  and  where  the  two 
arcs  intersect  a  stake  should  be  placed  dcaiguating  the  position  of  the 
tree.  This  method  gets  the  trees  on  the  hexagonal  plan.  All  these 
plans  work  well  where  the  ground  is  comparatively  level,  but  from 
personal  experience  it  can  be  stated  that  it  is  a  very  hard  thing  to  do  to 
get  trees  in  line  on  the  side  of  a  hill.  It  is  undoubtedly  best  wherever 
plantings  are  made  on  the  hillside  to  follow  the  contour  of  the  land. 
The  orcbard  here  at  the  College  was  planted  on  the  rectangular  p!an. 
However,  this  orchard  is  not  a  commercial  proposition  but  an  experi- 
mental plat,  and  was  put  out  with  regard  to  looks  as  well  as  utility. 
The  number  of  trees  to  put  on  acre,  or  rather  the  distance  apart,  must 
be  determined  by  the  growth  and  type  of  tree.  Peach  trees  planted 
I6<r^ilG^  teet  apart  are  considered  by  some  too  close;  planting  at 
that  distance,  there  will  be  160  trees  upon  the  acre.  Mr.  Hale  planted 
his  first  i\.  Valley  peaches  at  13x13  feet,  putting  2S9  trees  upon  the 
acre.  Peach  trees  are  now,  however,  being  planted  at  from  IS  to  20 
feet  apart.  Greater  distance  of  course  must  be  left  betwoen  apples. 
Tbey  should  be  from  25  to  35,  and  in  some  cases  40  feet  apart.  The 
variety  used,  the  fertility  of  the  land  and  all  like  factors  must  bo 
taken  into  consideration  when  the  distance  is  being  decided  upon. 

PLANTING. 

It  is  recommended  that,  before  planting  a  tree,  the  whole  area 
should  be  plowed  and  put  into  a  very  good  system  of  cultivation. 
Where  possible  it  is  well  to  cultivate  the  ground  to  be  used  for  the 
orcbard  in  com  or  some  leguminous  crop,  the  previous  season.  This 
ahould  then  be  turned  over  before  the  trees  are  planted.      As  mentioned 
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Bbovp,  in  light  Boil  planting  may  be  done  by  the  plow.  In  other 
words,  where  the  fnrrow  is  laid  out  and  the  orchard  checked,  llie  loose 
Boii  can  be  thrown  out  with  a  apade  anil  the  tree  planted  in  the  hole 
thus  made.  This  is  quite  often  done  with  peach  treed,  and  is  undoubt- 
edly a  very  incipeasive  way  to  plant,  and  seemingly  good  huccobo  is 
attained  through  the  ubc  uf  thin  method.  The  rule,  however,  is  that 
holes  be  dug  to  receive  the  trees.  It  coats  at  the  rate  of  about  four 
cenlB  each  to  dig  the  holeu  for  the  trees  in  the  I'ollege  orchard.  Tlie 
land  used  was  very  stiff  and  heavy  clay,  and  the  holes  diig  were  2i2i2 
feet,  and  in  some  eases  deeper.  In  planting,  the  surface  dirt  was 
strewn  in  at  the  bottom  of  the  holes  and  thoroughly  mixed  with  a 
spade  full  of  woods  earth  ami.  when  obtainable,  a  shovel  full  of  wood 
ashes.  The  dirt  from  the  bottom  of  the  holes  was  used  to  fi^l  the  top. 
In  planting  young  trees  it  is  absolutely  necetisary  to  work  llie  soil  well 
around  the  rootK  and  to  lamp  the  ground  thoroughly  when  it  is  put  in. 
The  boles  should  also  be  filled  a  little  above  the  level  of  the  surroond- 
ing  ground.  Another  system  of  planting  is  the  Stringfellow  method, 
in  which  a  hulo  id  made  with  a  crow-bar,  the  tree  put  into  this  hole, 
and  tue  pressure  of  (he  foot  used  to  bring  the  dirt  in  contact  with  it. 
Planting  may  be  done  in  the  South  from  the  falling  of  the  leaves 
to  the  beginning  of  spring.  For  many  reasons,  it  is  probably  best  to 
plant  in  the  fall  or  during  the  winter.  In  northern  climes  it  is  nec- 
eesary  to  plaat  before  the  ground  freeites  in  tho  fall,  or  wait  until 
after  the  thaw   in   the  spring. 

PRUNING. 
There  is  quite  a  discussion  as  to  the  best  method  of  pruning  the 
roots  of  a  tree  nt  the  time  of  setting  it.  The  old  Byslem  was  to  re- 
move all  of  the  injured,  broken,  twisted  or  otherwise  objectionable 
roots,  but  to  leave  as  largo  a  root  system  as  jiossible,  Mr.  Stcingfellow, 
of  Texas,  however,  recommends  the  pruning  of  the  roots  to  a  stub. 
This  latter  system  seems  to  have  succeeded  very  well  on  the  lighter 
soils  of  Texas  and  in  many  sections  of  Georgia.  Whether  it  is  better 
than  the  old  system,  I  am  in  no  position  to  state  authoritatively,  but 
from  results  obtained  at  the  Georgia  Experiment  Station  it  seeros  to 
have  succeeded  as  well  as  the  old  system.  With  the  peach,  after  the 
trees  are  piantcd  thoy  should  be  cut  to  a  whip  and  eventually  headed 
a  foot  or  eighteen  inches  from  tho  ground.  With  apples,  pears  ami 
trees  of  like  kind,  which  in  many  instances  are  two  or  tbreo  years  old 
before  being  planted,  it  is  only  necessary  to  cut  them  back  and  re- 
move surplus  limbs.  Trees  two  or  three  years  old  are  usually  beaded 
before  we  get  them.  If  possible,  however,  it  seems  preferable  to  plant 
arples  that  are  only  one  year  ojd,  for  then  we  can  head  them  to  suit 
our  own  ideas.  The  pruning  at  the  time  of  Betting  is  all  that  is  nec- 
essary  for  tlie  first  year. 


^.y  Google 


LULtlVATlON  AND  I'ERTiLlZATION  h\)H  THE  FIRST  8KASON. 
The  paramount  queBtion  in  the  cultivation  and  fortilizntion  of  the 
oKliard  is  wbcther  it  should  be  cropped  or  not.  If  a  clean  boed  crop 
like  fotton  or  corn  is  used,  tliere  seems  to  be  no  reason  why  Bometbing 
■koolil  not  be  planted  between  the  trees  for  the  first  year  or  bo;  still, 
it  the  ground  is  poor,  it  is  probably  best  to  give  it  clean  cultivation 
until  about  the  middle  of  July,  and  then  put  in  a  elovor  cro|).  T'ndrr 
no  eonaideralion  should  iin  orchard  be  cro|>i>ed  after  it  liaM  begun  to 
lienr.  Kverything  should  be  done  for  the  production  of  the  fniits,  and 
cotton  and  corn  do  not  increaso  fruit  producliofl.  Under  no  consider- 
Btion  should  a  grain  crop  be  grown  among  the  trees.  As  for  the  ferti- 
lijalton  the  first  year,  one  pound  of  fertilizer  containing  from  2  to  3 
per  cent:  of  nitrogen  and  high  in  phosphoric  acid  and  potash  is  aiifii- 
eient.  If  a  crop  is  grown,  it  should  also  be  well  fertilized,  but,  as 
mentioned  above,  clean  cultivation  with  a  cover  crop  is  probably  the 
best  method  of  caring  for  the  trees.  If  apples  or  pears  are  to  be  set 
out,  and  it  is  the  desire  of  the  owner  to  have  a  sod  orchard,  the  grass 
grown  among  the  trees  should  not  be  removed,  but  should  be  allowed 
to  stay  upon  the  ground  after  cutting.  Whether  sod  or  clean  culti- 
vation is  tiie  i>est  for  an  orchard,  is  not  the  question  to  be  considered 
St  this  time. 

At  tliis  point  Col.  Fort,  Cluiirmim  of  tlie  Auditing 
Oomniitteo,  read  tlie  Trea.surer's  report,  wliich  lie  stated 
was  found  correct  and  supported  liy  proper  voucliers; 
said  report  being  as  follow.s: 

Statement  of  L.  A.  Berekmans,  Treasurer,  Georgia  State  Horticul- 
tural tjoeietv,  from  August  1,  1908,  to  July  31,  190B. 

RECEIPTS'. 

To  balance   brought   over   from   last    year $185.02 

*'    interest    on   deposit   in   Augusta   Savings   Bank S.41 

' '   annual  dues   from   members    120.00 

$310.43 
EXPENDITURES. 

leos. 

Aug,     3rd,   20   yds.    ribbon,   for   badges $     4.00 

"     12th,    lonah    Publishing   Co,,   printing    programs 3.00 

"     13th,   B.   W.   Barrow,    for   reporting   meeting    (reporting 

$25.00;  K.  R.  fare  and  hotel  $15.40) 40.40 

"     1+th,   L.   A.   Berekmans,   Treasurer,  expenses   to   Cor- 
nelia  and   return   12.29 
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"     15th,  L.  A.  Berckmans,  envelopee  and  exchange  on  checks  S.Sl 

' '         AugnatA   Chronicle,   printing    6.00 

'*        "      Richards    Stationery    Co.,    cash    book .50 

'  •     27th,  J.  B.  Wight,  Secretary,  postage  2.00 

Dee.    7th,    Augusta    Clironicle,    printing 3.00 

]909. 

.Mnrrh  0th,  Exprca^agc  an  Proceedings  Atlanta  to  Augusta 1.4.'> 

8lh,    1    globe   file    2r> 

9th,  Express   on   I'roceedings   to  J.   B.   Wight,  Cairo 1.05 

"        19th,    Dept.    OT    Entomology,    printing    proceedings 50.00 

Jnly   ]5th,  P.   J.   Berckmans,  President,  postage   account 6.S3 

"         "      L.   A.   Berckmans,   Treasurer,   postage   account 7.10 

"         "J.  B,  Wight  Co.,  badges 2.50 

tl45.90 

"       Slat,  balance  on  hand  Aug.  1st,  1909 ]64,.i3 

Approved  and  found  correct,  Aug  4th,  1909. 

JOHN  P.  FORT, 
L.  L.  McCLESKEY, 
Committee. 

On  Biotidii,  t]i«  Treasurer's  re|iort  wns  iiccejited  as 
correct. 

On  motion  the  meeting  adjourned  until  Tlmrsday 
morning,  August  5th,  at  9  o'clock. 


THURSDAY,  AUGUST  6th.  1909. 

The  President  called  the  meeting  to  order  at  9:00 
o'clock  a.  m. 

The  PRESIDENT:  The  first  paper  on  our  pro- 
gramme this  morning  was  one  by  Mr.  Hunt,  bnt  as  his 
remarks  are  intended  mainly  for  the  benefit  of  the  ladies, 
who  received  a  cordial  invitation  to  be  present  and  who 
responded  last  night  by  saying  they  would  come  in  force 
this  morning;  but,  as  it  seems  they  have  not  yet  arrived, 
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t  will  therefore  let  Mr.  Hunt's  paper  go  over  until  w6 
have  more  ladies  in  the  audience.  As  Prof.  McHatton 
has  asked  me  to  let  him  submit  the  report  on  fruits,  I 
will  now  give  him  the  floor. 

Prof.  McHATTON:  Col.  Braekett,  Chairman  of  the 
Committee  on  Fruits,  being  absent  this  morning,  has 
asked  me  to  submit  his  report  for  him.  I  suppose  on 
account  of  the  weather  and  the  season  of  the  year,  our 
exhibit  of  fruits  and  vegetables  is  very  small. 

The  first  exhibit  that  I  would  call  atteniton  to  is  that 
of  Mrs.  E.  K.  Lumpkin,  who  is  President  of  the  Garden 
Club  of  Athens.  She  has  sent  a  plate  of  Lemon  Figs  and 
one  of  Brown  Turkey.  There  is  not  much  to  be  said  on 
these;  the  Brown  Turkey  looks  very  mucli  like  a  Celes- 
tial, only  it  is  a  little  larger  and  almost  a  perpetual 
bearer,  and  is  also  a  better  canning  fruit  than  the  Celes- 
tial. The  Lemon  Fig  is  very  good  for  eating  out  of 
hand. 

Mrs.  Lumpkin  also  sent  a  plate  of  Chinese  Giant  Bell 
Peppers.  They  are  not  quite  up  to  the  type,  not  being 
quite  largo  enough,  but  I  suppose  on  account  of  the  late- 
ness of  the  season  they  are  not  quite  as  good  as  they  ought 
to  be.  She  also  sent  two  ears  of  white  Evergreen  Corn ; 
it  is  not  fully  matured,  but  one  ear  is  nearly  12  inches 
long.  Also  three  kinds  of  tomatoes,  one  being  the  Pon- 
derosa,  which  we  are  all  familiar  with ;  a  great  many  peo- 
ple like  it.  but  I  think  it  is  too  large.  Then  the  Crimson 
Cushion,  which  is  in  very  good  shape.  In  fact,  all  these 
specimens  ere  good.  This  has  the  same  trouble,  however, 
as  the  Ponderosa,  it  is  too  large,  only  it  is-a  smoother  and 
prettier  fruit.  I  want  you  to  notice  the  shape,  size  and 
smoothness  of  the  third  tomato,  the  Tucker's  Choice;  it 
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lias  an  excellent  shape  and  very  thick  skin,  and  should 
make  a  most  excellent  tomato  for  trucking  purposes  on 
that  account.  The  Ponderosa  is  entirely  too  large,  but 
the  Tucker's  Choice  should  find  a  larger  market  and  bring 
a  better  price. 

Col.  Fort  has  brought  in  two  peaches  and  one  apple. 
It  is  a  little  late  for  peaches;  the  Elhertas  would  have 
been  very  pretty,  but  they  are  a  little  decayed,  possibly 
from  the  rains,  and  being  late  in  the  season,  they  show  a 
very  fine  color.  1  always  notice  the  color  of  the  Elber- 
tas ;  whenever  we  get  them  from  the  northern  part  of  the 
State,  we  get  a  fine  colored  peach,  especially  wlien  they 
come  from  around  Cedartown. 

There  is  nothing  much  to  be  said  about  these  peaches. 
The  Colonel  says  that  he  also  has  a  quantity  of  seedlings 
that  will  be  on  in  ten  days.  Then  he  has  brought  in 
some  Transeendant  crabs,  which  are  very  beautiful  and 
which  have  a  very  nice  color.  They  are  excellent  fruit 
for  home  use,  mainly  for  jelly  purposes. 

Then  we  have  an  exhibit  of  three  peaches  back  there, 
brought  in  by  Mr.  Lewis  of  the  Entomological  Depart- 
ment.    They  are  Elbertas,  picked  a  week  ago,  and  are  ' 
in  very  good  condition  today;  they  were  sprayed  three 
times  with  lime,  sulphur  and  lead  arsenate. 

Mrs.  Stewart,  a  member  of  the  Garden  Club  of  Ath- 
ens, sent  some  nice  figs  without  a  name;  she  also  sent  us 
a  vase  of  Cannas,  in  several  varieties. 

I  want  to  make  a  remark  about  the  apple  that  Col. 
Wade  brought  in.  It  was  shown  before  the  Society  last 
summer ;  it  was  grown  in  North  Georgia,  and  the  same 
apple  has  been  grown  at  Mr.  Berckman's. place.     I  think 
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the  difference  in  size,  shape,  etc.,  is  due  to  location.  This 
apple  is  known  by  me  as  the  "Poor  House,"  but  after 
looking  the  matter  over  and  talking  with  Col.  Wade,  Mr. 
Berckmans  and  others,  it  seems  that  the  original  name 
of  this  apple  was  ' '  Winter  Queen, ' '  and  it  had  a  synonym 
in  the  section  of  the  country  from  which  it  came  called 
"Winter  Gem,"  but  the  majority  of  the  people  call  it 
"Winter  Queen."  It  also  has  a  synonym,  I  think,  and  is 
-  sometimes  called  the  "Wade"  apple.  Exactly  the  name 
of  this  apple  I  am  not  in  a  position  to  say,  but  from  prior- 
ity, and  from  the  use  wherever  possible  of  the  name  first 
applied  to  a  fruit  in  its  local  section,  irrespective  of  the 
name  of  the  introducer,  it  seems  that  the  prior  claim  of 
this  apple  would  be  "Winter  Queen." 

Our  exhibit  of  fruits  is  quite  small,  and  of  course  we 
all  Bnderstand  why:  The  crop  this  year  was  not  very 
large,  and  the  seasons  have  been  poor  for  an  exhibit,  but 
I  think  altogether  there  are  some  points  that  can  be 
learned  by  close  observation  of  the  exhibit,  and  it  would 
be  worth  anybody's  time  to  look  over  the  fruit  and  ex- 
amine it. 

The  PRESIDENT:  I  think  in  the  nomenclature  of 
the  apple  the  proper  name  of  this  Poor  House  apple  is 
"Winter  Queen."  It  was  really  called  "Poor  House" 
afterwards.  That  is  the  actual  name  under  which  it  is 
now  known  by  all  nurserymen. 

Col.  WADE:  I  wish  to  say  a  word  about  the  nomen- 
clature of  that  apple.  Eight  years  ago  that  apple  was 
an  "unknown  quantity,"  in  this  respect.  It  had  been 
sent  out  and  reported  forty  years  ago,  and  is  in  the  list  of 
apples  published  at  that  time.    But  it  was  forgotten  and 
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lost  until  a  traveler  happened  to  pass  through  our  section 
of  the  country,  from  Sewanee,  Tenn.,  to  Augusta,  Ga., 
from  whom  I  bought  a  few  scions  and  made  about  100 
trees,  which  were  planted  out.  It  bore  a  large  greenish 
apple,  which  ripened  about  June  or  July.  A  few  years 
after  that  I  got  the  services  of  Mr.  Berekmans;  he  took 
a  few  scions  and  propagated  them  in  his  nursery  at 
Augusta.  Some  specimens  of  this  apple  were  sent  to  the 
United  Sta&tes  Pomological  Society,  and  word  was  sent 
back  that  it  would  be  called  the  "Poor  House"  apple,  as 
it  was  a  very  poor  apple  to  go  on  the  market.  I  was 
afterwards  told  that  it  had  been  named  the  "Wade" 
apple  in  compliment  to  me,  but  as  to  that  I  know  nothing. 
Later  I  found  a  gentleman  who  had  the  same  apple  and 
called  it  the  "Winter  Queen,"  and  I  have  more  apples 
under  that  name  growing  in  my  orchard  than  anybody 
else  on  earth.  I  think  it  very  silly  and  foolish  to  call  it 
the  "Poor  Hou,se"  apple;  I  think  it  should  be  called  the 
"Winter  Queen."  If  you  put  it  beside  the  Albemarle 
Pippin  you  can  not  tell  the  difference  between  the  two. 
I  think  it  originated  from  the  New  Town  Pippin,  that  un- 
doubtedly was  taken  from  the  East  and  carried  South 
and  West,  and  this  apple  came  from  it  jnst  as  the  Albe- 
marle Pippin  did.  This  apple  is  an  annual  bearer,  aod 
very  prolific.  I  have  had  large  limbs  broken  off  my  trees 
entirely  from  the  weight  of  the  fruit.  I  have  simply 
had  to  go  in  my  orchards  and  strip  the  trees,  because  it 
is  too  great  a  bearer  for  the  size  of  the  tree.  We  have 
known  this  apple  now  for  ten  years,  and  I  think  informa- 
tion about  it  ought  to  have  wide  circulation,  I  have 
2,500  trees  now  growing  in  my  orchard,  and  I  do  insist 
on  having  a  tirst-dass  name  for  it.  If  you  will  notice,  it 
66 
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haa  a  red  cheek,  and  that  is  all  the  more  reason  why  it 
should  be  called  the  "Winter  Queen." 

Mr.  BOWLAND:  Col.  Wade  has  put  me  in  a  di- 
lemma in  regard  to  the  name  of  that  apple.  When  I  saw 
him  two  or  three  years  ago,  he  called  it  the  "Poor  House" 
apple,  and  I  was  so  impressed  witli  it  that  I  made  inquiry 
of  two  or  three  nurserymen,  who  explained  to  me  that  it 
was  a  very  fine  fruit  and  had  gotten  its  name  from  a 
very  fine  tree  that  grew  on  the  grounds  of  the  Poor 
House  in  Sumter  county.  I  looked  it  up,  and  found  that 
grafts  had  been  obtained  from  this  tree,  and  were  known 
as  the  "Poor  House"  apple.  One  of  my  kinspeople  said 
that  it  was  the  best  of  all  cooking  apples,  that  nothing 
preserved  as  well,  and  so  I  bought,  under  that  name,  20 
or  25  trees  from  a  well-known  nurseryman,  and  this  year 
I  have  gotten  my  first  two  or  three  apples  from  it.  What 
am  I  to  do  nowT  Am  I  to  call  it  the  "Poor  House,"  the 
"Winter  Queen,"  the  "Winter  Gem,"  or  what  am  I  to 
call  iti  The  Tennessee  people  know  it  as  the  "Poor 
House,"  and  you  can  not  get  it  by  any  other  name. 

The  PRESIDENT:  There  is  a  fine  apple  that  we 
discovered  in  North  Georgia  some  years  ago.  It  was  a 
beautiful  yellow  apple,  and  was  sent  to  us  in  the  winter 
time  by  some  one  who  came  to  Augusta.  When  we  asked 
him  what  its  name  was,  he  .said  he  got  it  from  a  fellow 
who  called  it  the  "Yellow  Hogpen."  I  said  "That  is  no 
name;"  still,  it  is  one  of  the  finest  winter  apples  they 
have  in  North  Georgia.  Now,  I  think  "Poor  House"  is 
a  very  poor  name,  and  that  "Winter  Queen"  is  much - 
better.    What  is  the  pleasure  of  your  Society  on  the  sub- 
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jeet  of  th'j  disposal  of  the  Report  on  Fruits,  which  has 
just  been  made  by  Prof.  MeHatton? 

On  motion,  duly  seconded,  the  report  was  accepted. 

The  PRESIDENT:  I  now  have  the  pleasure  of  in- 
troducing to  you  Mr.  H.  E.  Waemlcke,  Representative  of 
the  Land  and  Industrial  Department  of  the  Southern 
Railway  Company,  who  will  address  yon. 

Mr.  WAERNICKE: 

Mr.  Chairman,  Ladies  and  Gentlemen;  Wlien  I  reached  Athena 
yesterday,  I  was  vefy  much  surpised  to  find  that  my  name  was  on  the 
programme.  I  had  not  expected  to  be  called  on  to  say  anything,  ^nd 
consequently  bad  made  no  special  preparation.  I  want,  however,  to 
assure  your  worthy  President  and  memhers  of  the  Society  of  the  very 
active  sympathy  of  the  Southern  Raitnay  in  the  work  of  the  Oeorgia 
btate  Horticultural  Society,  and  of  aimilar  organizations,  that  have,  for 
their  purpose  the  further  development  of  the  agricultural  and  hortieul- 
ttiral  and  industrial  resources  nf  the  State  of  Qeorgia.  I  think  that 
our  eympatuy  is  ^uny  demonstrated  by  the  fact  that  in  this  meeting 
there  are  three  repreccntatives  of  the  Southern  Railway,  one  of  th« 
Freight  Traffic  Department  and  two  .of  the  Land  and  Industrial  De- 
partment, which  latter  department  ie  more  intimately  connected  with 
this  work. 

During  the  fifteen  years  that  1  have  been  identified  with  the  Land 
and  Industrial  Department  of  the  Southern  Railway,  we  have  watched 
very  closely  tfae  excellent  work  that  has  been  done  in  a  quiet  and  unos- 
tentatious way  by  this  Society,  and  the  particularly  excellent  work 
that  lias  been  done  personally  by  your  honored  President;  and  I  want 
to  say  that  we  have  been  greatly  helped  in  our  work,  iu  our  efforts  to 
further  interest  people  in  horticultural  work,  through  the  information 
and  co-operation  that  we  have  received  from  the  Society,  and  particu- 
larly from   Dr.  Berckmans. 

It  seems  to  me  that  the  work  before  an  organization  of  this  kind 
in  the  State  of  Georgia  ia  a  most  important  one  and  the  efforts  put 
forth  by  the  Society  should  receive  the  heartiest  co-operation  of  all 
[ipople  interested  and  cngBgod  in  the  growing  of  fruits  and  vegetables 
OH  a  commercial  scale,  as  well  as  those  who  have  not  yet  taken  it  U|i. 
An  organization  of  this  character,  with  the  very  earnest,  intelligent 
and  well  trained  men  who  are  connected  with  this  active  work,  eau 
certainly  be  of  untold  benefit  in  working  out  the  problema,  of  which 
there  are  many,  surrounding  an  industry  of  this  character. 


I  always  feel  enlightened  and  greatly  benefitted  by  bearing  tbe 
exeelleat  papers  that  are  read  at  tbeeo  meetings.  It  ia  a  matter  of 
regret  to  me  tbat  more  of  the  citizena  of  Georgia  are  not  here  to  get 
tfa«  benefit  of  the  valuable  suggestioas  and  plans  whieh  I  have  heard 
outlined  in  the  several  papers  already  presented.  The  Southern  Rail- 
way Compaoy,  through  its  Land  and  Industrial  Department,  and  its 
other  departments,  is  working  in  many  ways  in  co-operation  with  the 
variouH  factors  engaged  in  this  development  work.  During  the  past 
twd  or  three  jrears,  we  have  adopted  the  method  of  operating  special 
Farmers'  Institute  trains,  over  our  lines,  in  practically  every  state 
that  we  traverse.  We  have  done  this  work  in  the  closest  co-operation 
with  the  State  Departments  of  Agriculture,  the  Agricultural  Societies 
and  with  the  Agricultural  Colleges,  These  institutionB  furnish  the 
lecturea  on  various  topics,  corn  growing,  fruit  raising,  vegetable  grow- 
ing, forage  crops,  etc.,  and  the  Kailroad  Company  furnishes  and  equips 
the  train  and  sends  its  representatives  along,  liy  this  means  we  have 
been  able  to  reach  a  large  number  of  farmers  in  isolated  sections  of  the 
country,  which  it  would  have  been  very  dilBcutl  and  expensive  for  the 
state  authorities  to  reach  by  the  ordinary  Farmers'  Institute  work. 
It  has  enabled  the  railway  company  to  get  in  closer  touch  with  the 
farmers,  which  uas  been  the  mcsns  of  the  State  Departments  of  Agri- 
culture doing  likewise,  getting  ia  the  hands  of  the  farmers  literature, 
talking  with  them  in  a  personal  way  about  the  difHcultias  that  are 
eonatantly  coming  to  the  front  in  tlieir  farming  operations,  and  aiding 
them  in  various  ways  in  producing  larger  crops,  making  their  farms 
more  productive,  and  their  homes  more  comfortable. 

We  would  like  to  see  this  Society  grow  to  ten-fold  its  present  pro- 
portions in  membership.  The  work  that  it  is  doing  and  the  force  and 
intelligence  that  the  officers  and  members  have  put  into  it,  certainly 
deaene  the  heartiest  co-operation  and  the  maximum  support  of  all 
interested  in  agricultural  and  horticultural  purBiiits  in  the  State  ot 
Georgia.  I  think  it  might  be  a  good  idea  for  each  member  of  the 
Society  present  to  pledge  himself,  or  make  up  bis  mind,  that  between 
now  and  the  next  meting,  which  I  understand  is  to  be  on  the  fourth 
Wednesday  in  January,  1910,  that  he  will  make  an  earnest  effort  to 
bring  with  him  to  the  next  meeting — I  will  not  say  as  members,  we 
will  get  Ihem  in  that  condition  afterwards, — but  bring  to  the  next 
meeting,  each  member  present,  at  least  five  persona,  who  can  be  in- 
terested in  furthering  the  work  of  horticultural  and  agricultural  de- 
velopment. I  am  sure  that  the  majority  of  these  people  would  be 
only  too  glad  to  join  the  Society  when  once  they  realized  the  intelli- 
gent effort  that  is  being  put  forth  and  valuable  suggestions  that  are 
emanating  from  these  skilled  and  experienced  men  who  have' studied 
the  problems  connected  with  horticulture,  and  those  who  have  never 
been  here  before  would  go  home  feeling  that  they   had  been   materially 
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beDeUtted  by  their  attendance  upon  these  metingB.  I  merely  offer 
this  as  a  suggestion,  becauae  of  our  deaiie  to  see  this  work  grow,  and 
become  more  widely  extended  all  over  tbe  State  of  Georgia.  I  thank 
you  for  your  attention. 

Col.  WADE:  I  offer  this  resolution  and  move  its 
adoption  in  order  to  settle  the  name  of  the  apple,  namely : 

Resolved,  That  the  winter  apple  known  as  the  "Poor 
House,"  "Winter  Queen,"  "Winter  Gem,"  etc.,  be  here- 
after listed  as  "Winter  Queen,"  with  proper  syuonynw 
that  have  been  added. 

Mr.  HUNT:  I  second  the  motion.  Not  long  ago  the 
New  York  State  Hoi'ticultural  Society  sent  me  a  bulletin 
on  apples,  and  the  synonyms  were  staggering.  I  do  not 
know  how  many  names  the  New  Town  Pippin  has  under 
that  bulletin.  For  the  benefit  of  Mr.  Rowland  I  wonld 
say  that  there  is  no  apple  worthy  of  mention  that  does 
not  go  under  a  lot  of  synonyms ;  and  the  synonym  in  the 
apple  is  a  title  of  nobility,  as  it  were.  It  wouldn't  have 
all  those  names  if  it  were  not  prized  by  the  people  who 
grow  it.  Now,  this  Society,  presided  over  by  Mr.  Berck- 
mans,  has  tbe  right  to  name  that  apple  as  they  choose  to 
name  it,  and  I  second  the  resolution  offered  by  Mr.  Wade, 
and  hope  it  will  prevail. 

The  PRESIDENT :  The  only  difficulty  in  the  way  is 
that  Mr.  Regan,  who  is  a  specialist  of  the  Division  of 
Pomology  in  the  Agricultural  Department  at  Washington, 
and  especially  upon  apples,  has  called  it  the  "Poor 
House,"  and  given  that  as  its  official  name.  He  gives 
"Winter  Queen"  as  a  synonym.  But  I  hope  that  the 
name  "Winter  Queen"  will  be  adopted  as  more  appro- 
printe.     Now,  there  is  an  apple  called  "Wade"  that  was 
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introduced  mauy  years  ago,  and  that  name  has  already 
been  catalogaed,  so  with  all  dne  respect  to  Mr.  Wade,  and 
very  much  to  our  regret,  we  can  not  hold  it  under  that 
name.  You  hear  the  resolution,  duly  seconded,  that  the 
apple  called  "Poor  House"  be  hereafter  known  as  "Win- 
ter Queen,"  etc. 

The  motion  was  unanimously  adopted. 

The  PRESIDENT :  We  were  expecting  a  large  num- 
ber of  ladies  in  the  audience  this  morning,  but  as  unfortu- 
nately there  are  only  two  or  three,  Mr.  Hunt  proposes  to 
let  his  paper  lie  over  a  little  while  until  we  can  have  more 
ladies  present.  In  the  meantime,  if  Prof.  DeLoaoh  is 
ready  with  his  paper,  we  would  like  to  hear  from  him. 

Prof.  DeLOACH:  Yes,  sir,  I  am  ready;  but  my 
paper  is  just  as  important  as  that  of  Mr.  Hunt.  I  am 
really  more  of  a  botanist  than  I  am  a  horticulturist,  and 
of  course  when  this  paper  was  assigned  me  I  felt  that  I 
was  partly  in  duty  bound  to  write  something  on  it. 


THE  EFFECTS  OF  CROSS  POLLINATION  IN  HORTI- 
CULTURAL PLANTS. 


ThomaB  Andrew  Knight  (1759-1838),  an  Eoglish  horticulturalist  and 
phjiiologieal  botanist,  was  the  firat  to  show  the  value  of  cross  pollina- 
tHin  of  frnitH.  As  early  as  180S  he  said:  "New  varieties  of  species  of 
fniti  wUl  geoeratly  be  better  obtained  b>'  introducing  the  farina  of  the 
variety  of  fruit  into  the  blossoms  of  another  than  by  propagating  any 
from  a  single  kind."  He  holds  the  same  place  in  relation  to  inptove- 
nent  by  creasing  that  Van  Mona  holds  with  reference  to  aelection.  A. 
J-  Downing,  a  writer  of  considerable  note  on  fruits  and  fruit  trees,  said 
in  1836;     "ABBuming   Profeasor   Van   Mons   to   be   strictly   correct,   we 
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iroultl  suggest  that  a  great  saving  of  time  nnd  a  considerable  improva- 
ment,  in  quatily  and  vigor,  might  be  gained  by  calling  in  crosB-pollina- 
tion  to  the  aid  of  the  cultivator  as  soon  aa  the  fruit  of  the  trees  (say 
the  second  generation)  begins  to  show  •ymptoms  of  amelioration.  By 
impregnating  them  with  pollen  of  the  finest  varieties,  we  eoncoive  th«t 
the  next  generation  would  produce  excellent  fruit,  and  at  a  saving  of 
twenty  or  thirty  years." 

In  IS-ii  Hovey,  s  plant  breeder,  said:  "The  reiults  will  be  ob- 
tained in  a  shorter  period  by  cross  fertilization  and,  we  be'ieve,  equally 
aa  lavoraQie  as  by   the   method  of  successive   generations  alone," 

Knight,  llavey,  Allen  and  Downing  succeeded  well  in  establishing 
confidence   among  horticulturalists   in   the   possibilities   of   cross   pollina- 

.  tJtai, 'Ud  it  came  to  Le  a  general  practice,  but  very  little  fundameiltal 
knoirledge.  wag  added  to  the  subject  till  biological  students  of  modem 
times  uegan  to  apply  laboratory  methods  to  plant  breeding  inveati- 
gatioiTs,   and    investigators    combined    cytology    with    Held    oxpedmentt. 

;  i}t  )b  rather  interesting  that  the  early  hybridizers  mixed  pollen  from 
diplerent  sources  to  pollinate  with,  contending  that  in  this  way  the 
'  oi^i^' would  be  strengthened.  Variation  in  fruits  and  other  plants  as 
we*  know  it  in  comparatively  u  new  sub.ject,  because  new  conditions 
and  new  environment,   better   methods  of  cultivation,  and   more  liberal 

/,  applications  of  fertilizers,  as  well  as  almost  unlimited  crossing,  have 
rendered  variation   far   more   conspicuous.      The   number  of  professional 

'  'and  coramercia)   plant  breeders  has  grown  to  such  enormous  proportions 

I, , within  tt^.last  dec:tde,  especially  since  Mendel's  laws  of  heredity  and 
wor^  i^  hybridization  have  been  rejuvenated,  and  as  a  consequence  so 
many  Meals  set  up  that  we  naturally  have  a  great  many  varieties  from 
lime  to  time  of  all  tbe  cultivnted  or  artificial  plants.  Each  new  creation 
seems  to  have  inspired  breeders  to  make  greater  efforts  to  create  and 
name  sti'l  other  new  fruits,  etc,  and  this  eagerness  to  get  something 
new  has  caused  us  to  neglect  to  give  an  account  of  our  methods  of 
.breeding  and   the   history  of   the  new  varieties   produced. 

TECHNIQUE  OF  CEOSSINO. 
This  phase  of  the  subject  needs  very  little  discussion  in  the  pres- 
ent paper.  Most  horticultural  plants  have  j>erfect  flowers.  To  cross 
pollinate,  the  flowers  must  bo  emasculated  before  any  of  their  own 
1  :]»Iieii  grains  arc  rijie,  in  order  to  be  sure  ol  not  having  self-fertiliza- 
•  tiOn.-  Authorities  differ  as  to  when  pollination  should  take  place  after 
emasculation.'  bome  say  that  pollination  should  be  at  the  time  of 
emasculation,  while  others  say  that  a  day  or  two  later  is  better.  Price 
found  a  considerable  advantage  in  pollinating  at  the  time  of  emascula- 
tion: To  cmasciilato,  one  must  carefully  remove  the  partially  unfolded 
corolla,  down  near  the  base  of  the  calyx,  and  trim  the  stamens  with  a 
small  pair  of  scissors,  it  being  alisolutely  necessarj"  to  get  every  anther 
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from  the  flower  in  order  to  avoid  the  possibility  of  self-polliuatioii  above 
refcrr«d  to.  If  pollioated  at  tbe  time  of'  emaaculation,  tbe  pollen 
should  now  be  brought  from  the  Sower  to  be  croased  aud  applied  to  the 
pistil  oi  the  newly  emasculated  flower.  There  arc  as  many  melliods  of 
applying  tbe  pollen  as  there  arc  plant  breeders,  but  the  usual  way  is 
to  apply  the  collected  pollen  with  the  camel  'b  hair  brush.  I  have  ob- 
tained line  results  by  dipping  tbe  stigma  into  the  pollen  that  has  been 
eolleeted  on  soft  paper.  In  case  that  tbe  pollen  ia  to  be  applied  one 
or  two  days  later  than  the  emasculation,  the  stigma  should  be  securely 
covered  with  a  small  paper  or  linen  bag,  in  order  to  keep  insecls  away. 
Then,  when  the  pollen  has  been  applied,  cover  again  as  before,  for  a 
day  or  two.  Then  remove  bags  and  the  work  is  done.  Tbe  pollen 
grains  will  be  dissolved  by  the  pistil  and  the  male  nuclei  follow  the 
channel  of  tbe  style  down  to  the  ovary,  and  fertilize  the  ovules.  Until 
this  is  done  the  young  fruit  will  not  set.  If  the  pollen  has  been  ap- 
plied in  sufficient  quantities,  aud  the  cross  not  too  radical,  most  or  quite 
al:  the  seeds  will  develop,  in  which  case  the  fruit  will  be  better,  and  the 
breeder  will  have  a  much  better  chance  to  get  seedlings.  Apparently, 
a  few  fruits  have  been  developed  that  need  no  fertilization  of  flowers, — 
for  instance,  the  seedless  orange.  I  have  not  studied  the  morphology 
of  this  fruit,  and  cannot  discuss  it.  Generally,  the  fruit  depends  upon 
the  development  of  the  seed,  and  the  development  of  the  seed  depends 
upon  the  fertilization  of  the  ovary  with  pollen,  and  this  depends  in 
turn  on  the  sueeessful  fusion  of  the  nuclei  of  the  ovule  with  the  pollen 

EPFECTS   OF   CROSSING. 

One  can  say  without  fear  of  succegaful  contradiction  that  crossing 
when  properly  applied  will  be  found  a  means  of  combining  desirable 
qualities  in  two  or  more  fruits  sufficiently  related  to  admit  of  crossing 
at  all.  If  the  Russett  apple  is  to  a  great  extent  disease  resistant,  and 
the  Baldwin  a  large  beautiful  red  apple,  but  somewhat  susceptible  to 
certain  diseases,  we  may  combine  these  two  qualities  by  crossing.  This 
of  course  will  entail  upon  the  breeder  a  great  deal  of  detail,  for  the  domi- 
nant and  recessive  characters  must  be  studied  and  the  strength  and 
breadth  of  the  alomorphic  pairs  known.  For  instance,  if  Ted  and  the 
iack  of  red  or  green  constitute  one  of  the  alomorphic  pairs  in  a  cross 
between  tbe  Baldwin  and  tbe  Russett  apples,  the  breeder  must  take  care- 
ful notes  as  to  which  one  of  these  pairs  dominates  in  the  first  generation 
of  crosses,  and  he  must  further  calculate  what  per  cent,  of  the  total  area 
of  the  apples  in  the  second  generation  or  F,  generation  will  be  red,  if 
he  would  secure  the  desired  results  in  the  minimum  time. 

Andtber  good  effect  in  crossing  is  the  infusion  of  new  Kfc  into  the 
offsprings.  They  seem  to  be  more  vigorous  and  hardy.  An  illustration  of 
this  is  found  in  the  cross  between  tbe  Newton  apple  and  tbe  se%-eral  other 
varieties.     In  every  case  the  offspring  was  far  more  vigorous  and  a  move 
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Bulabla  fiuit.  tt  might  be  claimed  tbat  all  tbe  qnalities  were  not  im- 
proved  in  any  Bpecifle  case,  but,  on  the  otber  hand,  the  aize  and  appear- 
ance was  greatly  improved  withont  exception.  Whera  the  apples  were 
crossed,  they  showed  increaa«  in  weight  and  in  the  number  of  seeds  de- 
veloped. 

The  Spitzbergen  apple  is  almost  self-storile,  being  able  to  set  only 
about  3  per  cent,  of  its  own  fruit.  When  crossed  with  Ottley,  Baldwin 
and  other  varieties  it  was  much  improved.  The  few  self-fertilised  Spitz- 
berger  were  small,  ill-shapen,  and  otherwise  objectionable.  To  what  extent 
then  are  self-sterile  apples  improved  by  cross  fertilization  t  In  each  ot 
the  above  cases,  they  wore  greatly  improved,  and  tbe  coneluaion  among 
horticulturists  is  that  this  rule  is  almost  if  not  quite  universal,  that  where 
apples  are  found  to  be  self-sterile,  the  few  individual  fruits  that  may 
prove  self-fertile  are  not  as  good  and  strong  as  those  on  the  same  trees 
chat  are  obtained  by  cross  pollination. 

Is  self-sterility  brought  about  by  cross  fertilisation  t  There  is  some 
reason  to  believe  tbat,  where  plants  are  continually  crossed  for  effect, 
they  eventually  come  to  depend  for  fertilization  on  foreign  pollen.  Hany 
cases  of  self -sterile  horticultural  plajits  have  been  brought  about  by  cross- 
ing foreign  od  native  fruits.  However,  in  this  way  we  have  been  able  to 
produce  much  of  our  best  fruit.  As  we  come  from  the  distant  past,  when 
most  of  our  varieties  of  fruit  were  foreign,  to  the  present  when  most  of 
them  are  native  or  American -produced  and  American -named,  we  cannot 
fail  to  notice  tbe  activity  of  growers  and  tbe  eagerness  of  speculators  to 
adopt  tbe  promising  new  fruits.  The  foreign  element  has  continued  to 
pour  into  most  of  our  horticultural  plants.  Among  the  last  of  these  ia 
the  "New  Hybrid  Fruits"  at  tbe  South  Dakota  Bxperimeot  Station  pub- 
lished in  Bulletin  lOS,  May,  1908.  Our  native  wild  fruits  seem  bo  be  sus- 
ceptible of  coDsiderable  development  when  crossed  on  good  foreign  fruits. 
The  sand  cherry  on  l!ie  (JhineBO  apricot  is  a  good  illustration  of  this.  An- 
other is  our  native  plum  on  the  Chinese  apricot.  By  means  of  these 
crosses,  foreign  fruits  are  easily  adapted  to  our  soil  and  environment,  as 
well  as  climatic  conditions,  and  at  the  same  time  our  native  fruits  are 
being  greatly  improved. 

LIMITS  OP  CROSaiNO. 
There  arc  bad  as  well  as  good  effects  from  cross  pollination,  and  my 
paper  would  not  bo  complete  without  devoting  some  space  to  this  phase 
of  the  subject.  Bailey  has  said;  "Croasing  is  useful  as  a  means  of 
originating  new  forms  adapted  to  man 's  special  uses,  and  also  as  a  means 
01'  revitalizing  tiie  oITspring  by  providing  new  combinations  of  charac- 
ters which  may  bettor  enable  the  individual  to  compete  in  the  struggle  for 
existence;  but  there  are  limits  beyond  which  cros^ng  ia  useful  neither 
to  the  species  nor  to  man."  What  are  these  limitationst  To  what  ex- 
tent may  crossing  be  made  to  prove  profitable,  and  when  does  it  work 
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inJDiy  to  tbe  plantt  If  the  crosa  ceases  to  be  useful  to  the  plant  sball 
we  eousidei  it  wise  to  continue  crossing  for  benefits  to  mani  Artiflcial 
or  cultivated  plants  have  very  few  of  tbe  natucal  factors  of  limitation  to 
work  under.  Thej  have  no  struggle  far  existence.  Man  does  their  Strug' 
gling.  The  weed  is  hardier,  and  would  get  the  better  of  the  cultivated 
plsnt,  but  man  steps  in  and  destroys  the  weed.  In  two  ways  man  aids 
cultivated  plants:  By  selection  and  cultivation,  and  by  destroying  their 
enemies.  Therefore  the  great  consideration  m  improvement.  Making 
something  better,  along  definite  lines  and  for  specific  purposes. 

When  selection  is  not  sufficient  to  produce  the  teqiiired  effect  in  the 
improvement  of  plants,  crossing  varieties  is  resorted  to.  When  the  end 
in  view  has  been  attuned  without  too  much  sncriflce,  tbe  breeder  is  for- 
tunate. Sometimes  self-sterility  is  so  pronounced  that  the  desired  fruit 
will  have  to  be  abandoned,  the  latter  action  dependent  on  accessibility  to 
or  onr  possibility  of  growing  tbe  desired  pollen  with  which  to  fertilii'.e  • 
the  sterile  varieties. 

This  leads  to  a  consideration  of  the  causes  of  self-sterility  in  orchards. 
One  authority  says  that  the  cause  of  self -sterility  is  ' '  that  tbe  pollen  of 
a  variety  is  nnable  to  fertilize  the  pistils  of  that  same  variety."  But 
this  is  only  half  the  truth.  The  other  part  of  the  question  might  with 
propriety  be  asked:  Why  will  the  pollen  not  fertilize  the  pistils  of  the 
same  varietyt  Cannon  has  come  nearer  the  truth  in  his  discussion, — 
the  Cytological  Aspects  of  Breeding.  In  order  for  the  pollen  to  fertilize 
tbe  ovules  without  a  radical  disturbance,  there  must  be  a  common  number 
of  chromotonet  and  consequently  a  like  reduction  of  ehromosomes  in  the 
sperm  and  ovum.  Tbe  spermatocyte  must  be  the  morphological  equivalent 
of  tbe  oocyte.  There  is  then  a  possibility  that  part  of  the  offsprings  of 
certain  crosses, — I  might  say  radical  crosses, — arc  part  normal  and  part 
abnormal.  The  normal  adhere  to  tbe  original  method  of  cell  division,  and 
and  the  latter  do  not.  In  the  normal  development,  the  sperm  and  ovum 
had  an  eqnal  number  of  chromosomes,  in  which  case  the  spindle  would 
be  exactly  like  that  in  the  parent  types. '  In  the  abnormal  development  we 
may  have  direct  nuclear  multiplication,  or  amitosis,  and  consequently  a 
general  biological  or  morphological  difference.  Tbe  last  or  abnormal  dif- 
ference. Cannon  says,  may  be  tbe  cause  of  self- sterility,  and  the  former 
or  normal  development  thp  cause  for  fertility  or  aelf-fertility.  In  order 
to  Bucceasfully  answer  the  question,  there  must  be  a  combined  study  of 
<:ytology  and  field  experiments.  The  whole  matter  is  a  problem  of  mor- 
phology, and  without  making  cytology  tbe  basis  of  an  investigation  of 
this  problem,  onc-cannot  hope  to  unravel  the  fundamental  truth. 

8U0GK8TIONS. 

It  is  suggested  that,  inasmuch  as  there  are  so  many  institutionaJn 
'  the  country  that  exist  solely  for  research  work  and  experimeofal  investi- 
gations, horticulturists  follow  well-tried  methods  and  refer  new  problems 
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to  Buch  iDstitntionH.  Practical  cioaeing  and  not  llieorctical  breeding  ia  the 
only  aafo  rule  for  the  ordinftry  horticulturist.  The  work  ia  cross  polli- 
nation should  be  principally  with  self-sterile  varieties,  and  the  pollen 
used  should  be  from  thoroughly  tested  varieties.  Or,  if  foreign  pollen 
is  known  to  work  well  with  self-fertile  varieties,  no  risk  will  be  ran  by 
such  practice. 

Referonees: 

Bailey,  Survival  of  the  Unlike, 

Can  no  n,  Cytological  AH])ectB  of  Breeding. 

Bulletin  No.  132,  Maine  Station. 

Bulletin  No.  104,  Oregon  Station. 

Bulletin  No.  ISl,  Cornell  Station. 

Wilson,  The  Cell. 

Bulletin  No.  lOS,  South  Dakota  Station. 

Mr.  HUNT:  You  say  in  cross-fertilization  yoo  use 
the  camel's  hair  brush,  or  a  spoon,  or  some  instrument. 
What  objection  have  you  to  picking  the  whole  bloom  which 
contains  the  pollen,  taking  it  stigma  and  all,  and  dust 
that  pollen  by  holding  the  stem  of  the  bloom  over  the 
emasculated  flower  t 

Prof.  DeLOACII:  The  principal  objection  I  would 
have  to  that,  is  that  that  is  not,  strictly  speaking,  a  scien- 
tific method;  because  when  you  are  experimenting  you 
have  to  find  out  how  many  flowers  are  satisfactory,  and 
suppose  you  had  to  pull  a  dozen  or  two  flowers  from  one 
tree?  You  would  destroy  that  many,  and  therefore  you 
would  reduce  your  study,  you  might  say,  to  guess  work. 
You  might  possibly  pull  the  best  fruits  off  the  tree  in 
order  to  get  this  pollen. 

Mr.  HUNT:  Let  me  illustrate  it  this  way:  For  in- 
stance, the  Department  of  Agriculture  has  taken  up  the 
breeding  of  various  fruits,  and  they  wrote  me  that  they 
wanted  me  to  hybridize  some  eitranges  as  they  bloom, 
advising  me  to  cut  the  buds  off  half  way  down  before 
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the  bloom  opens,  take  off  all  the  pollen  stems  nnd  waif 
a  day,  then  dust  the  pollen  on  that  plant.  They  wanted 
me  to  cross  the  citranges  with  others,  and  also  with  a 
lemon  that  Mr.  Berckmans  brought  here  in  1870.  What 
difference  does  it  make  to  me  how  many  blooms  I  take 
off  that  treet  I  am  losing  nothing  by  taking  the  whole 
bloom  and  dusting  it  on  the  stigma  of  the  citrunge, 
which  I  wish  to  hybridize.  When  I  first  emasculate  the 
flower  I  dust  the  pollen  on  it,  nnd  I  hope  the  pollen 
grains  will  last  until  the  next  day.  Sometimes  I  lay  the 
pollen  right  on  the  stigma,  just  take  the  bloom  full  of 
pollen,  lay  it  on  the  stigma  of  the  citrange,  put  a  paper 
bag  over  the  whole  and  leave  it  there.  What  objection 
is  there  to  that  I 

Prof.  DeLOACH:  The  only  difference  between  you 
and  me  is  that  I  never  regard  the  other  tree  as  of  any 
less  importance,  that  is,  the  tree  where  I  get  the  male 
element,  than  I  do  the  tree  where  I  am  brooding  the  fruit. 
I  want  to  know  how  valuable  that  is  in  the  matter  of 
producing  fruit,  I  want  to  know  how  much  fruit  will  set, 
I  want  to  know  the  capacity  or  per  cent,  of  self-fertility 
in  the  male.  Strictly  speaking,  scientific  practice  would 
demand  that  you  do  not  pull  a  flower.  I  pull  the  flowers 
in  my  study  of  cotton,  just  as  you  say,  because  I  am  not 
particular  in  counting  the  flowers,  but  whenever  I  am 
particular  I  get  the  pollen  on  a  soft  paper  and  I  dip  the 
stigma  of  the  other  in  it.  But  there  is  no  objection  in 
the  method  you  describe,  none  whatever,  but  I  believe 
you  would  lose  some  valuable  information  if  you  were 
doing  strictly  scientific  work. 

Mr.  HUNT:  Let  us  go  back  to  the  citrange  I  have 
in  mind.    I  want  to  cross  it  with  the  kumquat,  for  in- 
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stance :  I  have  a  kum<|aat  with  400  or  500  blooms.  Sap- 
pose  I  take  a  bloom  off  this  kumquat,  what  does  it  mat- 
ter? I  am  not  trying  to  do  anything  with  the  kum- 
quat. 

Prof.  DeLOACH:  In  that  ease  you  do  not  apply 
scientific  methods. 

Mr.  HUXT:  I  was  not  caring  for  the  male  plant  if 
I  could  produce  a  fine  hybrid. 

Prof.  DeLOACH:  But,  as  I  said  a  little  while  ago, 
we  are  eager  to  produce  new  fruits,  and  the  man  who  is 
hunting  new  fruits  has  to  go  back  and  find  what  is  the 
effect  on  the  male  and  on  the  female  plants. 

Mr.  HUNT:  I  want  to  ask  also,  whether  it  is  not  a 
fact  that  science  indicates  that  plants  are  going  through 
that  change  that  animal  life  went  through  when  it  was 
a  hermaphrodite,  male  and  female.  Isn't  it  a  fact  that 
the  best  dates  in  tlie  world  are  absolutely  dependent 
upon  the  winds  of  the  Desert  of  Sahara  taking  the  pollen 
of  one  tree  and  dusting  it  on  a  bare  treel  The  same  way 
with  the  best  figs.  When  you  come  to  the  Smyrna  type 
of  fig,  you  could  not  dust  that  without  ruining  the  type, 
so  when  the  pollen  was  ripe  I  just  cut  open  the  fig  and 
put  the  pollen  in  with  a  pen  knife  and  toothpick  and  you 
could  not  have  done  it  in  any  other  way,  could  youT 

Prof.  DeLOACH:  No,  sir,  I  hardly  think  so;  but  I 
am  not  expert  on  that  kind  of  work. 

Mr.  HUNT:  Jlr.  Munson  says  that  even  the  rotundi- 
folia  do  not  have  pollen  enougli  to  perfect  their  own  fruits, 
and  it  look.s  as  if  we  will  have  to  pollinate  the  best  of  thr 
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rotandifolia  family.  In  fact,  it  looks  to  me  as  if  we  are 
going  to  have  to  develop  horticulture  on  lines  very  muoh 
like  animal  breeding  is  done.  What  is  your  opinion  about 
that? 

Prof.  DeLOACH:  Yes,  I  believe  that  the  continua- 
tion of  cross-pollination  leads  to  that  end.  I  believe  that 
the  survival  of  the  fittest  in  self-fertilization  would  hold 
up  forever. 

Mr.  HUNT  :  Yes,  sir;  the  citranges  arie  l)ecoming  al- 
most seedless  now.  Now  and  then  you  will  find  one  with 
only  a  single  seed,  and  it  will  certainly  not  be  raised  from 
the  seed  much  longer. 

The  PRESIDENT:  The  term  that  Prof.  DeLoaeh 
used,  "survival  of  the  fittest,"  is  very  applicable  in  the 
production  of  fruits.  We  have  found  that  principle  to  be 
very  prominent  when  we  look  back  to  all  the  old  experi- 
mentalists, beginning  with  Mr.  Knight  of  the  Horticul- 
tural Society  of  London,  seventy-five  years  ago.  The 
theory  was  to  take  the  very  largest  fruit  as  a  standard, 
and  hybridize  it  with  the  pollen  of  smaller  but  better  vari- 
eties; but  the  results  never  amounted  to  anything  at  all. 
Another  theory  of  Prof.  Van  Mons  was  to  use,  as  Prof. 
DeLoaeh  says,  the  survival  of  the  fittest.  ■  He  took  what  he 
called  the  natural  increase  in  quality;  for  instance,  he 
went  on  as  far  as  even  the  twelfth  or  thirteenth  genera- 
tion. As  its  first  beginning,  he  took  a  wilding  partially 
improved;  he  then  took  the  seed  from  the  best  fruit  of 
that,  plariftdit,  waited  a  few  years  very  patiently,  planted 
again.  The-  second  generation  was  a  little  more  pre- 
cocioMs;  and  so  on  until  he  finally  got  a  fully  improved 
fruit.      But  he  had  calculated  wrong  in  one  thing  i    He 
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had  not  calculated  on  atavism  or  altimate  reversion  to 
the  natural  type.  After  the  fruit  had  arrived  at  a  certain 
amount  of  perfection,  where  it  could  not  become  any  more 
perfect,  it  was  either  seedless  or  it  reverted  immediately 
back  to  the  first  beginning,  and  there  the  whole  of  his 
theory  fell  to  the  ground.  But  from  the  result  of  his 
experiments  we  have  today  the  very  best  pears  in  cultiva- 
tion, originated  from  the  natural  selection  of  seeds,  or  the 
survival  of  the  fittest.  As  to  what  he  found  in  the  four- 
teenth generation,  he  found  out  it  was  either  that  or  the 
extinction  of  the  species;  that  the  seeds  were  faulty  or 
absent.  We  find  it  in  the  citranges.  Those  that  we  have 
fruited  have  a  fine  looking  appearance,  beautiful  in  shape, 
bat  are  seedless,  tasteless,  and  in  fact  unfit  for  anything. 
The  experiments  of  our  friend  Dr.  Weber  have  resulted 
in  producing  an  orange,  or  rather  a  fruit  that  was  betweeu 
the  trifoliate  and  the  orange,  and  has  all  the  hardiness  of 
the  hardy  lemon ;  but  he  is  only  at  the  beginning  of  his 
experiments.  After  awhile,  after  three  or  four  more 
crosses,  he  will  then  reach  perhaps  what  he  expects,  and 
then  possibly  we  will  have  an  orange  tree  bearing  good 
fruit  in  this  section.  I  am  very  much  pleased  with  your 
paper,  Prof.  DeLoach,  and  although  you  state  that  you 
are  not  a  horticulturist,  I  think  you  have  given  us  much 
valuable  information  on  that  line. 

Prof.  DeLOACH:  I  want  to  ask  one  question,  Dr. 
Berckraans.  In  the  first  year  hybrids  of  that  citrus  tri- 
foliate on  to  the  Florida  orange,  wouldn't  it  be  possible 
to  stop  that  cross  right  there  and  make  a  continuation 
of  that  fruit  on  budding  or  grafting,  because  in  the  sec- 
ond generation,  according  to  Mendel's  law,  we  have  what 
,  is  called  a  general  breaking  up  of  types.     In  the  first  gen- 
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eration,  if  we  get  anything  that  we  want,  we  must  get  the 
dominant  characters.  If  in  those  dominant  characters 
«'e  get  what  we  want,  wouldn't  it  be  best  to  graft  them 
or  reproduce  them  from  hudst 

The  PRESIDENT:  -Possibly  so,  and  I  hope  that 
these  expeiiments  will  be  continued.  You  have  bene- 
fitted the  profession  in  bringing  about  a  better  quality 
of  cotton  and  better  quality  of  grains,  and  your  experi- 
ments have  been  along  those  lines  more  than  of  fruit. 
But  we  rely  upon  such  men  as  you  to  bring  about  im- 
provements along  all  those  lines. 

Mr.  HUNT:  This  paper  of  mine  isn't  a  paper  at  all, 
but  I  have  treated  of  citranges,  not  as  economic  plants, 
hut  as  hardy  ornamentals,  and  we  will  r,each  them  after 
a  while.  But  I  would  like  to  say  a  few  words  that  I  did 
not  put  in  my  paper,  regarding  Mendel's  law,  and  that 
is  that  we  do  not  care  how  fertile  a  fruit  becomes,  it  isn  't 
like  cotton,  because  we  can  bud  it  on  a  trifoliate  stock  as 
all  the  citranges  are  now  budded,  and  they  are  not  ex- 
pected to  grow  on  their  own  roots,  hut  put  them  on  the 
roots  of  Mr.  Berckmans'  importation  of  trifoliates.  I 
will  now  proceed  with  my  paper. 


HARDY  ORNAMENTAL  PLANTS  IN  MIDDLE 
GEORGIA. 

By  B.  W.  Hunt,  of  Eatonton,  Oa. 

Plants  that  are  ornamental   to  me  may  not  carry  a  similai 
o  others.     I  sball  speak  for  myself  alone,  giving'  my  own  point  of  view. 

I  include  as  bardy  plants  tbo^'e  that  live  planted  in  the  opes  ground, 
nd  that  flonrlsb  without  winter  protection.     I  can  not  name  conditions 
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of!  abadp,  sunaLiue  or  »badow  part  of  tbe  dav,  that  ioilividiial  plaats  pif' 
fer,  without  burdening  this  paper  with  too  ^rat  a  Irngth. 

THE  PAI*M. 
The  palm,  that  may  have  fed,  sheltered  and  clothed  our  aacestore, 
lakes  on  additional  dignity  and  interest  from  ita  legendary  and  histoHcal 
'  BsoociatioD  with  man.  The  bosom  that  has  nourished  tbe  child  becomes 
to  the  grown  man  the  most  beautiful  attribute  of  woman.  It  ia  dosbtleM 
impoBsible  for  man  to  divorce  tbe  plant  or  object  observed  from  its  asqO' 
tfiation  with  tbe  human  race.  The  pabn  tree  still  furnishes  man  with 
food,  drink,  clothing,  shelter,  paper,  starch,  sugar,  oil,  wax,  aod  ma^y 
other  necessaries  and  luxuries.  It  is  still  used  in  CbriBtian  religious  rites, 
and  itself  is  the  emblem  of  victory.  One  can  not  avoid  considering  its 
usefulness,  its  bistorlcal  and  legendary  associations,  and  all  this  affects 
our  point  of  view.  Still,  I  think  the  palm,  judged  wholly  on  its  decorative 
merits,  deserves  to  rank  among  the  very  first  of  our  ornamental  plants. 
While  three  different  varieties  of  palms  have  lived  Out  of  doors  for  several 
years  in  my  grounds,  none  have  proven  truly  hardy.  The  latest  devel- 
oped, immature  leaves  are  occasionally  damaged  by  extreme  cold  in  win- 
ter. Chaemerops  Excelsa  is  surely  the  hardiest,  next  to  the  California 
Fan  palm  and  the  tree  palmetto  of  our  coast  region.  The  dwarf  palmetto 
is  hardly,  and  growB  wild  a  few  miles  south  of  Eatonton,  but  it  forms  no 
trunk.  Its  natural  habitat  includes  the  flatter,  sandier  aoil  from  the  gulf 
and  the  ocean,  to  the  great  divide  made  by  the  drop  at  the  Piedmont  Es- 
carpment. The  Chaemerops  palms  live  out  of  doora  in  Europe  where  the 
thermometer  registers  colder  than  we  endure.  No  young  palms  should 
be  planted  in  the  open  ground.  With  age  they  appear  to  develop  hardi- 
ness, and  after  a  few  years  growth  in  pots  they  may  with  more  safety  be 
transferred  to  the  ground.  Willey  Muller,  of  Naples,  Italy,  and  Dr.  Fran- 
eeschi,  of  California,  recommended  a  palm  called  Jubaea  Spectabitis  for  its 
hardiness,  but  no  eastern  states  nurserymen  appear  to  catalogue  it.  Thii 
is  a  pinnate  palm,  possibly  more  ornamental  than  the  others  I  have 
named,  and  if  it  proves  hardy  will  be  tbe  most  desirable  of  all  our  out  of 
doors  palms.  Kesidcnts  of  the  sandy  coast  region  have  the  choice  of 
many  palms,  hardy  with  them,  that  We  may  not  plant  out  of  doors.  A 
visitor  from  Middle  Georgia  to  Savannah,  Charleston,  and  other  cowl 
cities,  is  disappointed  by  the  absence  of  many  ornamental  palms  that  he 
believes  would  pro\'e  hardy  near  the  ocean. 

YUCCAS. 
Many  of  the  tree  growing  varieties  of  yuccas  have  proven  hardy  is- 
middle  Georgia,  and  they  make  good  substitutes  for  palms  in  landscape 
gardening.  Indeed,  one  has  to  approach  near  enough  to  examine  closelj 
the  plant  before  he  may  be  sure  whether  he  .sees  a  palm  or  yucca.  The 
.most  ornamental  arborescent  yucca  is  the  Alpifolia  M'enandi.     This  plant 
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nveraes  the  usual  form  of  varjutione  that  one  observes  ia  itg&ves  and 
yate»B.  Tbe  outside  edge  of  the  leaf  is  green,  tbe  inside  white  or 
rellowish  white,  and  the  underside  of  tbe  leaves  almost  all  white.  The 
plant,  I  believe,  would  be  hardy,  but  as  it  is  not,  to  my  knowledge,  on 
•lis  at  any  nataeiry,  I  have  never  risked  my  prize  specimen  out  of  doors 
in  winter.  Yucca  Aloifblia  variegata  has  its  variegations  of  yellowish 
white  placed  similar  to  tbose  of  variegated  agaves,  i.  e.,  on  the  out- 
nde  edges  of  the  leaves,  with  an  occasional  streak  of  white  in  the  green 
leaf.  This  is  a  tall-growing,  beautiful  yucca,  and  is  hardy.  Yucca 
Treeuleana  is  one  of  tbe  most  ornamental  of  our  hardy  yuccas.  While 
its  home  is  Mexico,  it  is  hardy  in  middle  Ooorgia.  Its  ultimate  size, 
its  shape,  the , carriage  of  its  foliage,  all  make  it  one  of  tbe  most  at- 
tractive of  yuccas.  Yucca  Aloifolia  Is  tbe  Spanish  Dagger  of  our 
fathers,  and  it  is  the  variety  that  most  resembles  the  tree  palmettos  of 
tbe  seaeoast.  When  put  in  tbe  right  place  in  well  planted  grounds,  its 
presence  adds  greatly  to  the  beauty  of  tbe  landscapo  gardener's  work. 
Tncca  aioiioaa.  This  yucca  is  one  of  the  most  ornamental  of  tlie 
family.  It  usually  forms  a  stem  and  has  thinner,  longer  and  more 
flaccid  leaves  than  tbe  Aloifolias.  It  ia  local  in  its  habitat,  found 
growing  wild  near  the  coast  of  Georgia  and  the  Carolinas.  Tbe  first 
Oloriosa  I  ever  observed  was  at  tbe  famous  Kew  Botanical  Gardens, 
near  London.  I  made  a  note  of  the  yucca,  and  wrote  Mr.  P.  J.  Berck- 
naiu  regarding  tbe  plant;  bis  answer  was  that  he  sent  it  to  Kew  some 
years  before.  Gloriosa  is  more  variable  in  its  habitat  of  growth  then 
any  other  yuccas.  Pome,  with  m.a,  build  a  stem  or  trunk,  and  some  re- 
main dwarf;  some  bave  long,  broad  flaccid  leaves,  and  some  have  abort, 
more  rigid  foliage.  The  leaves  of  some  are  plicated,  i.  e.,  folded  like  a 
Aui;  others  have  smooth,  plain  leaves.  Wm.  Trclease  thinks  the  Qlo- 
rJota  a  hybrid  between  Y.  Fllamentosa  and  Y.  Aloifolia.  Its  variations 
in  habit  of  growth  go  far  toward  leading  one  to  assign  its  origin  to 
these  two  dissimilar  yuccas.  There  are  many  other  largo  growing 
yneeas  not  yet  tried  out  of  doors  for  resistance  to  cold,  and  I  omit 
oamiog  many  of  them  that  I  cultivate.  Of  the  dwarf  growers  must  be 
named  the  usual  garden  forms  of  Yucca  Flaccida  and  Y.  Filamentosa, 
Many  dwarf  growing  yuccas  are  nearly  as  ornamental  as  Dracaenas 
when  planted  in  vases,  and  tbe  yuccas  will  stand  sunshine  and  shade, 
cold  or  heat.  While  they  arc  thankful  for  water,  they  will  live  without 
any  additional  supply  than  the  partial  rains  afford.  In  winter,  for 
rnsn  on  terraces  and  porches,  yuccas  fill  a  greatly  needed  want.  Agaves 
of  many  varieties  arc  most  satisfactory  summer  plants,  but  arc  usually 
winter  killed  if  left  out.  Aspidistra  lurida  will  survive  most  winters 
and  when  in  extreme  cold  it  is  killed,  it  usually  grows  new  plants  from 
the  roots.  While  we  have  a  supply  a'most  without  limit  of  summer 
growing  vaae  plants,  we  are  painfully  scarce  in  hardy  winter  surviving 
arnamentals.     Hence,  additional  valuo  is  placed  on  such  plants  a^.the 
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burAy  yuccas,  Aspidistra  lurida,  Laurus  uobilis,  tree  box  and  a  feic 
others  for  porch  decoration.  The  jutta  family  ia  dependeot  on  the 
moth  ProDuba  juccaBella  for  the  pallinatiou  of  the  bloomB.  Without 
tlif  moth,  no  seed  ia  perfected.  Many  other  varietios  of  yiiccaa  be»idM 
tbosc  recommended  1  have  cultivated,  but  the  list  darned  is  suflieieni 
for  planting  except  by  some  person  who  eHpecially  fancies  these  desert 
plants,  and  to  him  my  experieoee  is  at  his  service,  toe  yuccas  furnish 
the  Indians  with  a  cleansing  substitute  for  soap.  Yucca  fruits  are  still 
eaten  in  Mexico  by  the  natives.  From  the  excavations  in  the  homes  of 
the  pre-bintoric  cliff  dwellers  come  evidence  of  the  use  of  the  yuccs 
kaves  for  sandals  and  mats  in  the  dim  past  as  at  present. 

BROAD-LEAVED  EVERGEEENS.  " 
Of  all  the  family,  to  Magnolia  giandiflora  belongs  the  first  place. 
Its  great  size,  natural  fine  habit  of  growth,  beauty  of  foliage  and  of 
bloom,  all  rank  it  the  first  among  the  broad-leaved  evergreens.  Pbotina 
serrulata,  boxwood,  wild  olive  (the  tree  growing  and  the  dwarf)  the 
many  varieties  of  buias  afford  good  material'to  the  landscape  gardener. 
The  hardy  Azaleas,  Camellia  Japonicas,  so  beautiful  in  flower  and  orna- 
mental in  leaf,  Olea  fangrans,  Osmanthus,  Berberis  japonica,  Lanms 
nobilis,  Kalmia,  Gardenia,  all  these  are  hardy,  and  even  a  small  place 
cannot  afford  to  do  without  them.  The  United  States  Government  Cit- 
ranges  are  desirable  broad-leaved  evergreen  trees,  ornamental  in  winter 
garb,  attractive  during  spring  blooming,  beautiful  when  loaded  with 
orange -colored  fruit  during  the  fall.  A  grand  future  is  before  this 
tree.  In  my  grounds  the  surest  fruit  bearing  variety  has  been  the 
Busk;  its  fruit  is  beautiful,  but  too  sweet  for  use  as  lemon  or  lime,  loo 
sour  to  eat  as  an  orange.  The  fruit  needs  developing,  both  toward  more 
acidity  and  also  toward  the  sweet  orange  type.  By  continued  experi- 
ments in  hybridizing  and  seed  planting,  I  have  no  doubt  but  that  the 
most  desirable  fruit  will  be  produced.  All  my  cjtranges  have  proTen 
practically  evergreen,  holding  their  leaves  unless  the  temperature  drops 
very  low,  when  they  will  shed  their  foliage.  It  is  a  great  advance  in 
horticulture  to  produce  an  orange  tree,  evergreen  and  hardy,  ornamental 
and  fruit  bearing,  suited  to  grow  in  a  climate  where  no  previouslj  ex- 
isting orange  could  survive.  Every  southern  farmer  should  lend  his 
aid  in  cross-pol  lent  zing  these  citranges  and  plant  the  seeds  in  the  hope 
of  producing  better  fruit  than  has  yet  been  grown  from  the  first  cross 
of  the  sweet  orange  and   the  trifoliate. 

DECIDUOUS  TREES. 
If  one  were  to  list  the  varieties  of  deciduous  trees  worthy  of  culti- 
vation in  middle  Georgia,  he  would  end  with  a  catalogue  of  names  and 
consume   hours   of   time.      Some   are   so   very   desirable   for   their  quick 
growth,  dense  shade,  ease  in  transplanting,  freedom  from  insect  pests, 
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tlitl  I  few  ihonld  be  named  by  those  of  us  who  have  had  years  of  ex- 
pertenee  in  tree  plaDtinE-     For  the  blooming  quality,  separated  from  all 

other  cOnaiderationB,  I  would  give  first  place  to  the  Chinese  flowering 
magnolias.  The  higher  colored  purple  magno'iB  at  my  place  in  1909 
Jnrnished  blooming  dowers  in  my  residence  daily  from  January  Ist  to 
early  February,  when  the  temperature  fell  to  JO  degrees  Fahreubeit.  M. 
SoDlangeaua  Nigra  succeeds  the  other  in  its  period  of  bloom,  and  the 
Mrly  and  late  blooming  varieties  arc  complementary  to  each  other. 
Most  of  the  hydrangea  faraiiy  are  hardy  in  the  open  ground,  reijuiring 
roolching  in  winter  and  summer,  and  plenty  of  manure.  No  flower  gives 
better  returns  for  the  space  occupied.  Altheas,  wisteriaB,  lagerstroe- 
Dias,  hooeysuekles,  pomegranates,  lilacs,  are  all  desired  when  room  may 
it  had  for  them.  Among  deciduous  shade  trees  tbe  resident  of  middle 
Georgia  may  eierciae  endless  choice  in  selecting  those  he  prefers.  The 
most  rapid  grower  with  me,  and  one  moat  free  from  faults,  has  proven  to 
be  our  tree  wrongly  called  Sycamore.  The  scientists  affirm  that  Platanue 
Oiientalis  or  European  Button  Bait  is  the  best,  but  this  I  do  not  accept. 
Plane  trees  have  not  only  the  merits  of  the  moat  rapid  symmetrical 
growth,  the  thick  foliage  being  a  delightful  color  of  green,  the  leaves 
shedding  clean  after  the  first  frost.  When  bare  of  leaves  in  winter, 
no  deciduous  tree  exhibits  more  graceful  arrangements  of  limbs.  The 
death  of  the  tree  after  a  few  years '  growth  need  not  be  feared,  as  has 
oeegrred  in  iny  grounds  with  tbe  PauloAnia  Imperlalis,  its  rival  in 
rapid  growth.  The  maples  are  desirable,  and  fit  in  places  where  trees 
of  smaller  ultimate  size  are  required,  than  oaks  and  elms.  Dogwoods 
are  worthy  of  more  attention  than  they  receive.  The  elms  divide  witb 
the  Platanus  family  the  honor  of  being  most  easy  to  transplant,  and  a 
most  economical  habit  it  is  to  tbe  tree  planter.  ,  I  have  in  mind  the 
planting  of  the  streets  of  EatontoD  by  the  Ladies'  Improvement  Society, 
presided  over  by  Mrs.  Hunt.  Out  of  a  plant  of  1,300  odd  woods-grown 
elms,  in  one  season,  many  planted  in  the  most  unfavorable  places,  the 
lora  was  practically  nil.  Let  us  not  forget  that  there  are  about  IS 
species  and  many  more  varieties,  and  that  certain  elms  are  much  more 
desirable  than  others.  My  choice  is  the  Ulmus  americana.  The  cork- 
barked  varieties  I  like  less  than  the  others.  Among  native  oaks  we 
have  many  varieties  from  which  to  select.  Bailey  says  there  are  about 
500  different  oaks.  I  prefer  the  willow  oak,  Quercua  Phellos,  and 
water  oak,  Qoercus  lyrata.  The  grandest  of  all  of  them,  the  live 
oak,  is  not  indigenous  to  the  uplands  of  middle  Georgia.  The  beech, 
in  summer,  is  e  truly  oroamental  shade  tree,  but  in  winter  it  will  cling 
to  its  dead  leaTes,  presenting  an  unsightly  appearance.  For  this  reason 
atone  I  have  abandoned  planting  it.  There  are  many  other  American 
and  foreign  deciduous  shade  trees  worthy  of  cultivation,  but  I  could 
not  consume  the  timo  necessary  to  even  name  those  I  prefer,  tiet  me 
itsist  that  in   the  transplanting  of  any  tree  witb  thin  bark,  wrapping 
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tlie  body  of  tlie  tree  with  pbper  or  barlsps  is  neceuBiy  to  preTent  ran 
MBld;  the  larger  the  tree,  the  mora  neccss&ry  the  wr&pping.  Of  all 
the  emamentel  hedge  plnote,  in  shade  and  aunshine,  in  good  soil  or 
poor,  Amoor  Biver  privet  provea  best  of  all.  While  no  privet  hed^e 
nione  ie  efficient  aa  against  live  atock,  it  may  be  reinforced  with  vire 
aa  a  stock  fence.  For  this  purpose  I  have  stretched  wires  inside  the 
hedge,  where  they  do  not  show.  For  gardens,  to  exclude  ehlcliens,  I 
have  nsed  woven  wire  fencing  which  the  privet  soon  wholly  hides.  Itl 
ability  to  grow  In  any  soii  without  a  missing  or  diseased  or  dwarfed 
plant,  and  its  evergreen  quality  in  winter,  places  it,  in  my  estimation, 
nbovc  all  other  omameDtal  hedges.  Tlie  northern  nurserymen  StiU 
catalogue  and  lecommond  California  privet  as  the  best  of  hedge  privets. 
We  who  have  planted  Ovalifolium  find  it  inclined  to  be  deciduoQs;  in 
winter  what  ieaves  remain  turn  dark  or  bronze,  while  Armnrense  re- 
mains truly  evergreen.  Bailey,  a  northern  authority,  in  his  encyelD- 
pedia  of  plants,  classes  the  Amoor  River  among  the  most  hardy  of  tiM 
privets,  hence  it  cannot  be  from  any  defect  in  the  Amurense  on  M' 
count  of  not  resisting  the  cold,  From  ignorance  of  the  merits  of  Ligus- 
trum  Amurense,  I  ascribe  tbe  fact  that  northern  nurserymen  do  niA 
catalogue  and  estimate  this  best,  instead  of  an  inferior,  privet.  To  F 
J.  Berckmaus  belongs  the  honor  of  introducing,  recommending  and  dig- 
seminating  this  most  desirable  of  all  hedge  plants.  His  catalogue  to 
this  day  gives  a  too  modest  and  dictionary-like  description  of  tbe  plant, 
saying  nothing  of  hia  instrumentality  in  benefitting  all  seekers  after 
the  most  useful  and  ornamental.  Citrus  trifoliata,  a  most  desirable, 
ornamental  and  deciduons  plant,  was  introduced  into  this  country  b; 
P.  J.  Berckmans,  imported  from  Japan  by  him  in  1676.  T  use  it  as  i 
hardy  ornamental,  placed  as  a  border  plant.  Beautiful  it  is  when  in 
bloom  and  still  more  striking  when  loaded  with  golden -colored  fruit. 
As  a  hedge,  it  is  ornamental  as  well  as  a  true  barrier  in  its  ability  to 
resist  cattle.  It  is  a  necessity  as  a  stock  upon  which  to  graft  the 
citrangee,  which  latter  owe  their  creation  to  this  mother  plant.  From 
the  necessary  length  of  ray  paper,  to  include  the  tried  and  proven  or- 
namental plants  enumerated  I  must  omit  many  of  the  large  family  of 
coniferous  evergreens  and  the  climbing  vines.  Let  me  give  credit  for 
tbe  introduction  into  America  of  Biota  Japonica  filiformis  to  the 
Berckmans  family.  As  I  remember,  the  sons  of  P.  J.  Berekmans  ob- 
served this  plant  in  tbe  nursery  of  Vcitch  &  Sons,  near  London.  At  a 
very  high  cost,  they  bought  several  plants  from  Veitcb's  stock  of  Sve. 
From  these  have  descended  all  we  have  of  this  desirable  Biota.  One 
of  these  fruit  trees,  imported  from  Europe  in  1864,  is  stil)  (rowing  on 
my  lawn,  and  in  perfect  health,  wbilo  many  other  eone-bearing  eve> 
grSens  have  ceased  to  stand  sentinel  and  gone  without  Tewardin|  their 
(danter,  with  a  long  and  useful  life. 
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To  the  coniferous  evergreens  wc  arc  as  largely  indebted  tor  ouf 
liighei  civilization  as  to  tliu  palms  for  our  primitive  advance  in  the 
uU.  Wiihout  steel-edged  tools  our  ancestors  could  Bcareely  have 
worked  in  the  bard  deciduous  woods.  The  straight-stemmed  conifers 
with  soft  wood,  ao  strong  in  proportion  to  weight,  gave  thom  timber 
for  bouses,  temples  and  ships.  Even  to  this  day  is  the  wood  preferred 
for  its  quality  and  tightness  in  the  construction  of  air-ships. 

Biota  aurea  nana  I  consider  the  most  beautiful  of  the  smaller  grow- 
ing Astatic  arborvitaes.  Biota  aurea  corcspieua  is  of  stately  erect 
habit;  Biota  aurea  pyramidalis  has  proven  very  satisfactory.  Ail  three 
of  these  originated  in  the  Berclirnans  nurseries.  U'ith  me  all  the  biotas, 
M  well  as  the  large  growing  California  arborvitaes  have  thrived  and  are 
free  from  disease.  Cedrus  deodara  and  many  of  the  cypress  family  have 
raccnmt>ed  to  cold  and  insects  on  my  grounds,  after  living  several  years. 

Podoearpue  and  several  of  the  Ketinosporas  have  done  well  in  mid' 
die  Georgia. 

Have  we  ever  talien  time  to  think  what  a  service  is  done  to  human- 
ity by  him  who  introduces  an  ornamental  or  useful  plant!  Let  me 
uy  a  word  for  the  man  usually  too  modest  (as  is  the  habit  of  the 
altraist)  to  speak  for  himself.  Ho  who  paints  a  great  canvas,  carves 
a  remarkable  figure  from  a  block  of  marble,  or  designs  a  Parthenon,  may 
thereby  become  immortalized.  Yet  what  has  he  done  comparable  to 
Ibe  man  who  has  introduced  a  beautiful  and  useful  plantf  The  latter 
may  be  budded,  layered,  grafted,  multiplied,  and  become  the  property 
of  every  lover  of  plant  life,  bencfltling  the  poor,  tho  invalid  and  the 
DGtraveled. 

The  first  may  only  be  enjoyed  by  the  rich  purchaser,  and  his  exclu- 
sive friends.  At  the  death  of  the  original  owner  the  work  of  art  may 
benefit  a  larger  number,  if  bought  by  some  museum  open  to  the  public. 
AUoirinE  its  destination  finally  to  be  a  great  museum  in  London,  Paris 
or  New  York,  in  the  most  public  place  possible,  even  then  it  may  be 
enjoyed  by  only  the  few  nearby  residents  and  the  world  travelers.  Tho 
work  of  the  artist  is  eonatantiy  exposed  to  destruction  by  fire,  care- 
leisness  or  accident.  The  introducer  of  desirablo  ornamental  and  eeon- 
omie  plants  puts  the  world  in  his  debt,  whether  he  be  thanked  or  ap- 
preciated .in  life  or  after  death.  It  is  right  and  pertinent  that  we  re- 
member these  things  when  wo  meet  to  encourage  horticulture  in  this 
chosen  home  of  ours. 

The  increase  in  wealth,  shorter  hours  of  labor,  economy  in  time 
gained  by  electric  driven  cars  and  modern  machinery,  all  have  con- 
tribnted  in  affording  leisure  to  wage  earners,  as  well  as  to  their  em- 
ployers. With  this  advance  comes  a  craving  for  more  attractive  homes 
and  gronnds. 

Considered  from  every  point  of  view,  hardy  ornamental  plants  are 
most  desirable   and  economical.      They   cost   but   the   original   outlay   in 


moaey  or  labor,  against  daily  waterlog  by  pet  plants,  and  expensive 
wioter  storiag  required  by  greenhouse  teoder  ornamentals.  If  my 
point  at  view  is  correct,  no  apology  is  necessary  for  advocating  (he 
extensive  use  of  hardy  ornamental  plants. 

The  PRESIDENT  i  Mr.  Hunt  has  given  us  a  very 
good  paper.  On  the  question  of  palms,  what  he  says  is 
eorrect.  Never  plant  a  very  small  palm  in  the  open  air. 
Allow  it  to  get  of  good  size  under  protection,  suffi- 
ciently large  to  resist  the  inclemency  of  our  winters;  and 
never  plant  them  out  in  the  fall  of  the  year.  When  you 
plant  them,  let  it  be  after  all  danger  of  spring  frosts  is 
over.  There  are,  however,  very  few  palms  that  are  per- 
fectly hardy  in  this  climate.  One  of  the  hardiest  is  a 
dwarf  palm  called  the  Needle  Palmetto.  It  only  grows 
to  five  or  .six  feet,  and  it  bristles  all  over  with  needles; 
but  it  is  a  very  hardy  and  very  beautiful  plant.  A  little 
lower  down  we  can  grow  the  Cabbage  Palmetto  if  we  plant 
it  out  when  it  is  of  some  size.  In  Savannah,  where  it  is 
indigenous,  you  might  say,  right  on  the  seacoast,  they  had 
a  few  plants  of  this  palm  scattered  through  the  city  until 
a  few  years  ago  when  they  beautified  the  old  colonial 
cemetery ;  I  suggested  to  them  that  they  would  do  better 
to  plant  a  row  of  these  palmettos  on  each  side  of  one  of 
the  streets.  They  did  so,  and  now  have  a  beautiful 
avenue  of  that  palmetto.  Here  I  do  not  believe  it  would 
be  as  successful.  The  only  hardy  plants  for  middle 
Georgia  would  be  the  Needle  Palmetto  and  the  Cabbage 
Palmetto.  Outside  of  those  I  know  of  none  that  would 
stand  our  winters.  A  little  lower  down  the  Chiemerops 
graulis  grows  pretty  well,  but  not  up  here. 

Mr.  Von  HERFF:  I  want  to  say  a  word  about  the 
Washingtonia  fiUf  era.     It  is  one  that  is  very  well  known  in 
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sonthern  California.  In  San  Antonio  "they  did  not  have 
a  single  palm  twenty  years  ago,  and  now  they  have 
bronght  this  palm  there  and  it  is  perfectly  hardy.  It 
seems  to  me  that  things  must  be  tried  before  judgment  is 
pronounced.  Nobody  supposed  that  it  would  be  hardy 
in  San  Antonio.  It  is  strikingly  different  from  the 
jTieca.  It  has  a  very  thick  stem,  and  grows  pretty  tall. 
I  believe  I  have  the  only  plants  east  of  the  Mississippi 
river  that  grow  in  the  United  States,  and  I  believe  they 
are  absolutely  hardy  in  North  Carolina.  These  plants 
came  from  Mexico  and  were  exhibited  in  St.  Louis,  and 
after  the  exposition  was  over  I  asked  to  be  allowed  to 
have  some  of  them;  I  got  three,  which  were  perfectly 
hardy,  have  been  standing  the  winters  of  North  Carolina, 
where  it  is  much  colder  than'  here.  That  shows  that  a 
thing  must  be  tried  before  it  can  be  iironouneed  upon. 

Mr.  HUNT:  There  seems  to  be  a  species  of  yucca 
known  as  the  Samuela  which  is  said  to  be  very  hardy, 
but  the  question  is,  will  it  live  out  of  doors?  I  have  just 
ordered  one  from  Italy. 

Mr.  Von  HERFF:  Yes,  it  will.  I  remember  one 
winter  when  it  was  10  to  20  degrees  below  zero,  the 
plant  was  frozen  down,  but  it  grew  out  again  and  it  is 
now  growing  nicely.  There  are  two  species  of  Samuela, 
the  Carmerosana  and  the  Faxoniana.  The  Carmerosana 
grows  in  Mexico,  the  Faxoniana  in  the  United  States. 
Tbe  Mexican  species  is  very  hardy ;  they  have  imported  a 
carload'  of  these  into  western  Texas,  where  they  are 
hardy. 

The  PRESIDENT:  I  regret  that  we  did  not  have 
more  ladies  present  to  hear  the  beautiful  essay  of  Mr. 
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Hant.  He  has  given  us  a  very  interesting  paper  on 
hardy  plants  for  ornamental  purposes  which  are  being 
grown  in  middle  Georgia.  At  this  point  I  wish  to  say 
that  I  hope  we  will  be  able  to  have  ail  these  papers 
appear  in  print.  They  are  not  only  interesting  from  a 
scientific  standpoint,  but  they  are  educational  and  elevat- 
ing to  us  in  every  way.  The  only  thing  I  can  do  is  to  aak 
every  member  present,  as  Mr,  Waemicke  suggested,  to 
try  to  bring  at  least  five  new  members  to  our  next  meet- 
ing. "VVe  have  very  little  support,  we  have  no  State  aid, 
and  of  course  we  have  to  get  out  the  size  of  our  volume 
according  to  our  finances.  So,  if  you  will  aid  us  by  add- 
ing to  our  membership,  we  will  print  these  papers  in  full. 
We  have  two  more  papers  before  us.  One  is  upon  the 
benefits  which  have  been  derived  from  the  work  of  the 
Fruit  Exchange,  by  Mr.  Fleming,  and  the  other  is  on  the 
control  of  the  brown  rot,  by  Prof.  Ayres.  These  two 
papers  are  co- related;  one  will  show  yon  how  to  control 
the  brown  rot,  and  the  other  will  show  you  how  to  best 
dispose  of  your  fruit.  I  will  introduce  now  Mr.  Mor- 
agne  Fleming,  who  will  read  his  paper. 


THE  BENEFITS  WHICH  HAVE  BEEN  DERIVED 
FROM  THE  WORK  OF  THE  FRUIT  EXCHANGE. 

By  I.  M.   Fleming,  Manager   Georgia  Fruit  Excbange,  Atl&nta,  Oa. 

Agreeable  witb  the  request  of  your  honored  Preaident  that,  in  mj 
capacity  aR  Manager  of  tho  Georgia  Fruit  Exchange,  I  review  the  ben- 
efits of  the  Exchange  to  the  members  and  the  State  at  large,  it  affordi 
me  great  pleasure  and  I  consider  it  quite  an  honor  to  have  this  oppor- 
tunity of  appearing  before  j-ou,  and  to  listen  to  tbe  Bcientifle  disca)- 
aion   of  Bubjccta  ao   vital   to   the   orchardists. 

It  is  to  be  hoped  that  these  questions,  such  as  spraying  for  insetta 
and    fungus   diseases,    tbe   search    for   the    heretofore    bidden    eauM   of 
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blown  rot  and  the  remedy  for  the  same,  maj  be  worked  out  on  prae- 
tital  lines;  for  based  onlj  on  careful  and  Bcientifie  work  can  any  grower 
hcpe  for  succesB  in  fmit  culture. 

Ae  to  the  peach  crop  for  ]009,  one  would  believe  that  on  aceonnt 
of  the  light  crop  it  wontd  have  been  of  eitra  fine  quality;  however, 
one  of  the  oldest  growers  in  the  point  of  e:xperience  remarked  that  the 
1900  crop  bas  been  the  worst,  as  a  whole,  in  his  entire  experience  of 
IS  years.  Experts  attribute  this,  in  a  way,  to  the  concerted  attack  of 
the  various  diseases  on  the  light  quantity  of  fruit  on  the  trees  and, 
further,  on  account  of  tbe  depleted  condition  of  the  trees  after  the  very 
heavy  crop  of  1908. 

I  mention  these  details  of  condition  and  quality  of  fmit  as  it  has 
mch  an  important  bearing  on  the  successful  operation  of  any  marketing 
plan,  and  farther  to  make  the  suggestion  that,  unless  the  orchards  are 
taken  in  hand  more  systematically,  and  placed  on  a  business  basis  from 
the  standpoint  of  cultivation,  co-operative  marketing  organization  can- 
not be  of  tbe  same  value.  A  value  must  be  created  for  any  article 
Itefore  it  is  fit  for  the  market,  and  that  value  is  going  to  be  determined 
hy  an  expert  when  you  expect  to  sell  the  car  f.  o.  b. 

On  tbe  other  hand,  if  you  expect  to  consign  to  tbe  markets  and  pay 
the  high  transportation  charges,  it  is  aquatly  as  important  that  you 
examine  this  fruit  from  the  standpoint  of  an  expert  before  the  ship- 
ping is  undertaken,  and  see  if,  in  your  opinion,  it  will  stand  five  days 
of  transportation.  That  is  what  the  bnyer  has  to  consider  before  he 
pats  up  his  money  in  an  f.  o.  b.  purchase,  but  in  your  case  you  have 
already  put  your  money  in  yonr  orchard  investment,  and  there  is  no 
use  to  deceive  yourself  with  tbe  idea  that  you  are  sending  out  a  first- 
clsn  car  of  fruit,  when  you  know  you  are  not.  The  man  at  the  other 
end  can't  be  fooled,  even  though  he  was  not  isised  on  a  farm. 

When  I  refer  to  this  crop  of  fruit  as  being  the  pooreBt  in  quality  in 
IS  years,  it,  of  course,  carries  with  it  an  exception  of  various  orchards 
which  could  be  mentioned  by  name,  which  goes  to  prove  that  care  and 
attention  to  details  of  cultivation  are  the  flrst  requisites  to  a  money 
making  investment,  and  the  cases  refered  to  as  exceptions  in  the  1909 
crop  should  be  "shining  lights"  to  mark  tbe  way  to  net  results  in  or- 

Tba  Georgia  Fruit  Exchange  is  composed  of  over  600  members 
■mattered  through  the  various  peacb-growing  districts  in  the  State,  in- 
cluding some  of  the  adjacent  territory  of  Alabama  and  South  Carolina. 
These  members  were  brought  together  by  one  certain  bond  of  union  if 
by  no  other,  namely,  the  disastrous  results  in  marketing  the  tremendous 
trop  of  IMS,  6,000  cars;  said  results  being  due  to  an  utter  lack  of  any 
plan  of  distribation  in  the  various  markets.  The  crop  of  1909  is  be- 
tween 2,000  and  2,100  cars,  little  more  than  one-tbird  of  the  1908  crop, 
ud  it  is  freely  estimated  by  conservative  growers  that  this  crop  has 
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praeticallj'  netted  more  monej'  to  the  State  than  the  bumper  crop  of 
1908,  due  to  better  prices  prevailing  in  the  markets  and  the  unprece* 
dented  f.  o.  b.  bujing  at  the  shipping  stations. 

By  the  system  of  limiting  the  number  of  houses  selected  in  the 
markets  to  aet  ai  selling  agents  for  the  Exchange,  other  houses  who 
had  previoualy  made  a  specialty  of  Georgia  peaches  became  f.  o.  b. 
bnyers,  and  to  such  an  extent  that  the  bouses  selected  as  selling  agenti 
on  commission  had  to  enter  the  f.  o.  b.  market  to  procure  their  sup- 

pii™. 


The  following  is  a  list  of  the  markets  which  i 
tribution  of  the  1909  crop: 


SHIPMENTS  OUT  OF  THE  STATE,  SEASON  1909. 


New    York 860 

Philadelphia 368 

Newark   35 

Baltimore 72 

M'ashiiigton   £0 

Richmond,    Va 1 

Erie 2 

Scranton 22 

Pittsburg 103 

Buffalo 19 

Elmira 2 

Schenectady 6 

Albany  11 

Rochester 1 

Syracuse  4 

Utica   12 

Qlenn   Jialis    1 

Troy   1 

Auburn 3 

Toronto  '. 3 

Boston   108 

Providence 42 

Worcester   . 6 

Pittsflold 6 

Waterbury 2 

Norwich   1 

Hartford   15 

Springfield 23 

New   Haven    5 

New    Britian    2 

North  Adams    i 

Bridgeport    15 


New  London    , 

Cini 


1 


Chicago  56 

CJereland  32 

Columbus    23 

Detroit 8 

Toledo  3 

Indianapolis 6 

Youngstown    1 

St.  Loui.s    n 

Milwaukee 2 

Grand   Bapids    1 

Akron • 1 

Dayton  3 

Springfleld  . 


Blo« 


ington 


1 


Rockford  1 

Evansvitle C 

Louisville   10 

Danville,  Ky 1 

NasbrtlJe * 

New  Orleans   21 

Savannah  2 

Americus   1 

Jacksonville  £ 

Wheeling,  W.  Va^  1 

Muncie,   Ind 1 

Atlanta    1 

Houston,  Tex 1 

TOTAL 2,088 
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The  6,0(KJ-car  erop  for  ItKlS  was  marketed  Id  a  fewer  number  of 
citieg  than  thia  year's  crop,  which  accounts  in  a  great  meaaure  for  the 
higher  prices  which  prevailed  thie  year.  New  York  received  less  than 
42  pet  cent,  of  this  year's  crop,  as  against  about  65  per  cent,  of  tlie 
1908;  Philadelphia  received  less  than  IS  per  cent.,  as  against  a  mueh 
hfsvier  precentage  in  190S.  Chicago,  Cincitmati,  Cleveland,  Buffalo, 
PitUburg,  and  other  western  markets  were  supplied  direct,  illustrating 
the  idea  that  by  supplying  direct  the  eastern  and  western  markets, 
cither  by  f.  o.  b.  sales  or  direct  cousignmentB,  a  healthier  market  condi- 
tion in  New  York  and  Philadelphia  is  brought  about,  and,  in  connection 
with  this  direct  shipment  to  the  smaller  markets,  the  New  York  com- 
iniesion  bouses  have  complained  very  strongly  that  the  smaller  markets, 
such  as  Albany,  Troy,  New  Haven,  Hartford,  Bridgeport,  and  other 
interior  New  England  points,  have  been  supplied  direct  and  have  dis- 
appeared as  buyers  on  the  New  York  market. 

Isn't  it  far  better  to  supply  these  people  direct  and  cut  out  the 
middleman's  profit,  than  to  have  the  New  York  market  glutted  to  the 
extent  that  alt  of  these  nearby  markets  would  come  in  and  buy  carload 
lots  that  are  never  even  opened  at  the  regular  market  house  on  Pier  29, 
New  York,  at  prices  about  equal  to  the  eost  of  transportation,  and  ship 
to  their  uome  markets  and  realize  handsome  profits! 

All  of  this  advantage  gained  to  the  grower  is  of  equal  disadvantage 
to  BomcDue,  and  if,  in  the  evolution  of  the  trade,  the  New  York  coiii- 
miMion  man  happens  to  be  the  one  who  is  hurt,  it  is  unfortunate  for 
him;  bat  the  grower  must  take  care  of  himself,  instead  of  working  from 
a  aentimeutal  standpoint  in  favor  of  some  commission  house  which  has 
led  him  to  believe,  in  the  past,  that  his  fruit  is  already  sold  to  a  dis- 
CTisiinating  trade  before  it  is  out  of  the  bloom. 

This  influence  of  the  commission  man  has  been  so  strong  that  we 
had  the  greatest  difficulty  in  overcoming  it  in  the  organization  of  the 
Exchange;  and  it  is  bo  marked  at  the  present  moment,  in  Now  York, 
that  we  read  in  the  trade  papers  that  the  New  York  commission  houses 
propose  to  use  their  influence  to  disrupt  the  Exchange;  and,  as  one  of 
our  members  who  was  on  the  New  York  market  reported  last  week  that 
he  did  not  flnd  anybody  against  the  Exchange  except  the  commission 
men,  and  they  were  a  unit  in  their  opposition,  he  saw  in  this  opposi- 
tion the  best  argument  and  evidence  that  the  Exchange  was  working 
good  results  for  the  grower.  In  other  words,  we  cannot  help  one  class 
without  doing  a  corresponding  measure  of  injury  to  another;  if  that 
injury,  however,  consists  of  transferring  dollars  representing  hard  licks 
on  the  part  of  the  grower,  to  his  pocket,  we  can  satisfy  ourselves  that 
it  is  landing  where  it  belongs. 

We  have  only  to  consult  cause  and  effect;  the  cause  is  the  new  con- 
dition confronting  the  commission  men,  of  having  to  buy  f.  o.  b.,  and 
the  effect  is  the  reasonable  profit  going  into  the  pockets  of  the  grower, 
and  the  gradual  elimination  of  the   middle  man. 
93 
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It  IB  a  eoDBervalive  estimate  tbat  over  "5  per  cent,  of  the  fruit 
with  varying  quality,  waa  purchased  t.  o.  b.  this  year  by  the  trad*, 
sad  at  prices  prevailing  wliieb  wore  practically  above  the  higheat  prieee 
ruling  in  the  leading  markets.  This  was  due  to  the  fact  that  the  best 
fmit  waa  being  bought  so  faat  that  the  demand  for  good  fruit  could 
hardly  be  lupplied. 

Tbia  f.  0.  b.  demand  was  never  equalled  before,  for  the  reason  tbat 
there  had  never  been  any  organized  plan  to  encourage  the  buyers  to 
operate;  but  the  plan  of  the  Exchange  agreed  to  withhold  consign- 
ments to  such  markets  where  the  capacity  of  that  market  was  booght 
f .  o.  b. 

In  Home  instances  there  ware  gluts  in  the  New  York  and  Philadel- 
phia markets,  due  to  heavy  f.  o.  b.  buying,  each  buyer  operating  inde- 
pendent of  the  other  and  the  non-Eichange  member  who  always  shipped 
to  New  York,  and  especially  this  year,  expecting  to  reap  the  benefits 
of  the  efforts  of  Ilia  more  enterprising  neighbors  who  had  organized  the 
Exchange;  and,  right  here,  it  would  not  be  amiss  to  state  that  there  hare 
b«en  some  very  difficult  cases  to  understand,  where  intelligent  and  ap- 
parently broad-minded  men  have  deliberately  held  out  from  participat- 
ing in  the  efforts  of  the  growers  to  suecessfully  carry  out  the  purposes 
of  the  Exchange,  while  enjoying  all  the  benefits  of  the  protected  mar- 
kets and  I.  o.  b.  buying  to  the  fullest  extent. 

It  is  pleasing  to  be  able  to  say  that  some  of  these,  having  partienlsr 
reasons  of  their  own  for  holding  out  this  season,  have  expressed  them- 
selves as  anxious  to  donate  their  just  share  of  the  eipensea  of  the  or- 
ganization; while  others  call  for  the  strictest  accounting  when  some 
of  their  small  shipments  by  accident  get  into  an  Exchange  car  and  they 
unknowingly  contribute  a  commission  of  a  few  cents;  but  human  nature 
cannot  be  accounted  for. 

The  flnaneial  plan  under  which  the  Exchange  was  organized  and 
operated  this  season,  was  the  most  reasonable  one  possible:  A  meni' 
ber  had  to  subscribe  to  not  less  than  one  share  of  stock,  $10.00,  part  of 
the  $50,000.00  capital  stock.  The  income  to  the  Exchange  waa  de- 
rived from  a  division  of  the  10  per  cent,  commission  charged  by  the 
selling  agent  (and  in  the  case  of  large  sbipperB  this  commission  charge 
had  been  7  per  cent,  in  the  past),  and  where  shippers  were  sold  f.  o. 
D.,  5  per  cent,  commission  was  paid  the  Exchange  by  the  member. 

The  annual  report  of  the  Exchange  has  not  been  closed  up  in  full, 
but  the  operations  for  the  year  will  show  a  good  net  earning,  despite 
the  small  crop.  The  shippers  agree  that  the  markets  have  been  ad- 
vanced anywhere  from  50  cents  or  more  per  crate  by  the  Exchange's 
existence,  and  that  there  has  never  been  such  a  strong  f.  o.  b.  market 
in  the  State  before. 

The  original  organization  of  the  Georgia  Fruit  Exchange,  by  con- 
tract, covered  only  the  1909  peach  crop.     A  stock  company  was  formed 
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and  IB  now  on  a  good  baeia,  and  re 'Organization  vill  have  to  be  per' 
tettei;  aod  this  sbould  cover  a  period  of  from  three  to  five  jeare,  with 
Bufficient  safeguardB  to  enable  the  Excbange  to  tighten  the  control  over 
the  marketing  plana  to  aueh  an  extent  as  to  perfect  it  in  every  possible 

The  present  organization  is  composed  of  the  shippers  of  about  00 
per  cent,  of  the  IQOS  crop. 

I  would  consider  an  Exchange,  for  a  few  years,  composed  of  75  per 
cent,  of  the  crop,  and  membership  limited  to  such  scientific  and  careful 
growers  as  will  enable  the  Exchange  to  place  a  desirable  article  on 
the  market,  as  more  desirable  than  an  Exchange  composed  of  100  per 
cent,  of  the  crop,  as  there  will  always  be  an  undesirable  element  who 
do  not  keep  up  their  orchards  and  arc  careless  io  their  pack iog-ho use 
netbods,  and  will  always  remain  a  menace  and  drawback  to  the  pro- 
gressive growers.  This  element  should  not  be  allowed  in  any  Exchange 
until  they  can  qualify  by  growing  and  putting  up  marketable  fruit. 

The  Exchange  has  been  able  to  assist  very  much  in  improving  the 
transportation  methods  of  handling  the  peach  crop.  Tbey  have  exer- 
cised a  supervision  over  all  features  of  the  movement,  both  as  to  icing 
and  schedules,  and  the  results  have  been  gratifying  and  can  be  im- 
proved in  future  by  still  cloacr  organization  on  the  part  of  the  growers 
and  shippers  of  perishables,  especially  peaches  and  cantaloupes. 

The  cantaloupe  growers  have  been  made  to  realize  more  than  ever 
this  season  the  necessity  for  co-operation  and  membership  in  the  Ei- 
chaoge;  also  the  watermelon  interests,  and  it  is  firmly  expected  that 
they  will  be  members  another  season. 

The  annual  meeting  of  the  Exchange  takes  place  in  October,  at 
which  time  carefully  prepared  reports  of  the  operations  will  be  sub- 
mitted, giving  net  results,  et  cetera,  for  the  season;  and  it  is  expected 
that  no  difficulty  will  be  encountered  in  organizing  with  a  stronger 
membership  than  the  past  season. 

One  of  our  prominent  growers,  member  of*  the  Organization  CoDi- 
mittee,  remarked  to  a  meeting  of  prospective  members,  that  he  believed 
one  or  more  years'  successful  working  o*  an  Exchange  would  bring  a 
grower  to  the  point  where  he  would  realize  that  his  orchard. was  an 
asset  instead  of  a  liability;  and,  on  that  line,  it  occurs  to  me  that 
where  heretofore  the  grower  has  had  to  put  himself  in  the  power  of  the 
commission  man  when  he  wanted  ready  money  to  properly  cultivate 
his  crop,  tiie  banks  in  the  country  could  protect  themselves  and  keep 
the  money  at  home  in  safe  investments  by  loaning  the  money  to  respon- 
sible growere  who  ean  show  that  they  have  a  safe  marketing  plan  for 
realizing  values  after  the  crop  has  been  raised. 

It  is  a  matter  of  record  that  there  has  not  been  a  complete  crop 
failure  in  Georgia  for  tea  succeeaive  years,  so  that,  if  it  can  be  reasona- 
bly assured   that  the  crop  can  be  grown  as  this  record  does  show,  and 
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the  m&rlcetlDg  plao  to  get  tbe  value  of  the  crop,  it  looks  like  a  reas- 
onably safe  fDveatmeut  for  a  bank. 

Every  grower  who  has  to  borrow  moooj  from  a  eDtnmiBaioo  insn 
hu  atrings  tied  to  him  to  the  extent  that  he  caanot  eo-operate  fully 
in  uny  marketing  pUn;  and  tbe  beneflta  to  the  State  at  large  can  be 
greatly  increased  if  it  were  possible  for  such  growers  aa  mast  borrow 
money  to  get  it  at  home. 

I  fear  that  I  have  trespassed  too  much  already  on  your  valuable 
time,  but  I  feel  that  the  opportuiiitj>  of  conveying  to  the  people  of  our 
Slate  tbe  great  benefits  tbst  have  already  been  derived,  and  those  tbst 
can  be  counted  on  in  future,  justify  the  time  you  have  so  ebeerfnlly 

I  thank  you  for  your  attention. 

The  PRESIDENT :  I  will  now  introduce  to  you  Prof. 
W.  T.  Ayres,  who  came  to  you  at  my  request  made  last 
year  to  Prof.  Waite,  Pathologist  of  the  Department  of 
Agriculture,  and  who  stated  that  whenever  he  arrived  at 
the  conclusion  that  their  experiments  on  the  line  of  brown 
rot  had  come  to  some  satisfactory  result,  he  would  let  me 
know.  About  two  weeks  ago  he  wrote  me  that  Prof.. 
Ayres  who  was  assistant  to  our  former  Entomologist,  Mr. 
Scott,  would  be  at  our  meetings  and  would  give  you  the 
result  of  the  work  that  they  performed  this  summer  at 
Fort  Valley.  He  said  that  he  was  in  hopes  that  the 
brown  rot  was  now  pretty  well  under  control ;  I  hope  that 
this  is  so  true  that  hereafter  we  will  be  free  of  that 
scourge  in  our  peach  growing. 

Prof.  Ayres  will  now  address  you. 

THE  CONTROL  OF  THE  PEACH  BROWN  ROT. 

By  W.  M.  Scott  and  W.  T.  Ayer8^  U.  8.  DepaHment  of  Agriculture. 

INTRODUCTION. 

At  practically  every  meeting  of  this  Society  during  tbe  past  fifteen 

years  the  sobjcct  of  peach  brown  rot   has  held  a  prominent  plaee  i" 

your   discuBsione,   and   there   hae   been   a   constant   damor   all    over  the 

Eaetem  United  States,  where  peaches  are  grown,  for  m  prveticat  remeJy 
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for  tkie  disease.  There  is  perh&pi  rarely  a  season  in  which  the  loss 
ftom  brown  ret  in  Georgia  alone  does  not  reach  the  sum  of  $1,000,000. 
Thii  loss  is  occasioned  not  only  by  the  rednction  ot  the  crop  in  the  or- 
cbsrd,  but  by  the  deterioration  of  the  fruit  en  route  to  market,  and 
after  it  reaches  the  market  as  well. 

Until  recently  we  have  been  powerless  to  prevent  this  loss,  and 
could  only  suggest  that  the  sufferers  gather  and  bum  the  mummies, 
prane  the  trees  to  open  heads,  admitting  sunlight,  and,  in  extreme  cases, 
to  tpra;  with  Bordeaux  mixture  at  the  risk  of  defoliating  the  trees. 
Now,  however,  after  years  of  investigation,  we  can  offer  a  real,  tangi- 
ble remedy  in  the  use  of  self-boiled  lime-sulphur. 

PREVIOUS  BXPBEIMBNTS. 
Work  with  sulphur  sprays  as  a  possible  remedy  for  brown  rot  was 
b^nn  while  the  senior  writer  was  your  State  Entomologist,  but  the 
■elf-boiied  mixture  was  net  tested  until  1907.  During  that  year  the 
writers  conducted  experiments  in  Missouri  with  the  result  that  only 
10  per  cent,  of  the  crop  on  sprayed  trees  developed  rot,  while  70  per 
cent,  of  the  crop  on  the  untreated  block  rotted.  These  results  were 
pnbliehed  in  Circular  No.  1  of  the  Bureau  of  Plant  Industry.  In  1903 
more  extensive  experiments  were  conducted  at  MHrafaallville,  Ga.,  Ben- 
ton vi  lie.  Ark.,  and  Neoga,  III.,  with  about  the  same  good  results  as 
were  obtained  the  previous  year.  An  account  of  these  experiments 
was  published  in  Circular  No.  27  of  the  Bureau  of  Plant  Industry,  aud 
the  treatment  was  recommended  for  general  use  in  peach  orchards 
vhere  brown  rot  and  scab  or  black  spot  occur.  Experiment  Stations 
and  State  Boards  were  especially  advised  to  give  the  treatment  a  trial. 
Tour  own  Board  of  Entomology  speedily  took  the  matter  up,  and  we 
«re  informed  that  excellent  results  were  obtained  from  their  experi- 
menta  this  season,  on  the  orchard  of  Betts  Bros.,  at  Woodbury,  Ga., 
under  the   direction  of  Mr.   A.   C.   Lewis,  Assistant   Entomologist. 

PBEPABATION  OP  SELF-BOILED  LIME-SULPHUB. 

The  mixture  is  composed  of  8  pounds  of  good  stone  lime  and  8 
pounds  of  sulphur  to  each  50  gallons  of  water,  and  is  prepared  accord- 
ing to  the  following  directions: 

Place  the  lime  in  a  barrel  and  pour  on  enough  water  to  almost  cover 
it.  As  soon  as  the  lime  starts  to  slake,  add  the  sulphur.  The  slaking 
of  the  lime  will  generate  enough  heat  to  boil  the  mixture  several  min- 
utes. Add  more  water  to  keep  the  mixture  wet  through,  but  not 
enough  to  cool  it  before  the  lime  is  thoroughly  slaked.  Considerable 
stirring  is  necessary  to  prevent  burning.  When  the  boiling  has  ceased, 
add  enough  water  to  cool  the  mixture  and  prevent  further  cooking.  If 
tlie  hot  inass  is  allowed  to  stand  twenty  or  thirty  minutes,  the  sulphur 
wi!l  gradually  go  into  SDlution  and  produce  a  caustic  mixture  which 
would  likely  injure  peach  foliage.  The  object  is  to  make  a  good  me- 
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chaDieal  miiture  of  the  lime  and  sulphur,  disiiglviDg  only  a  very  hid&II 
quantity  of  tbe  latter.  It  should  be  straioed  through  a  sieve  of  about 
20  meabes  to  the  inch,  to  take  out  the  coarse  particles  of  lime,  but  tbe 
sulphur  should  be  carefully  worked  through  the  strainer  with  a  paddle. 

The  mixture  can  best  be  prepared  in  large  quantities,  say  enough 
for  200  gallons  at  a  time.  The  formula'  would  then  be  32  pounds  of 
lime  and  3'i  [>ounds  of  sulphur  to  be  cooked  with  a  small  quantity  of 
w«ter  (about  S  or  10  gallons),  and  then  diluted  to  200  gallons.  In 
applying  it,  tbe  mixture  must  be  kept  thoroughly  agitated,  and  we 
would  recommend  the  lls^^  of  a  gasoline  power  sprayer  with  a  propeller 
type   of  agitator. 

COMMERCIAL   TEST. 

Until  tbis  your  the  work  has  been  done  in  an  experimental  way  on 
siiial]  plate,  and  in  order  to  plnco  tlic  treatment  on  a  practical  basis 
it  was  necessary  to  uinkc  a  eoinuicrcial  lest  in  which  large  blocks  should 
be  treated.  Accordingly,  a  block  of  about  5,000  trees  in  the  Hale  or- 
chard at  Fort  Valley,  Ga.,  was  sprayed  liy  the  Department  during  the 
p.'rst  season.  This  orchard  was  se'ected  because  it  offered  almost  ideal 
conditions  for  the  work.  The  crop  the  previous  year  was  largely  lost 
on  account  of  brown  rot  and  curculio,  and  the  conditions  were  such  as 
to  make  the  test  about  as  severe  as  could  be  had  anywhere.  Mr.  Hale 
furnished  the  teams  and  labor,  and  the  Department  supplied  the  mate- 
rials and  the  spraying  apparatus.  The  junior  writer  spent  the  entire 
season   at  Fort   Valley   making  the  applications  and  noting  the   results. 

In  our  first  cx[H.'rimenls  in  190T  it  developed  that  in  order  to  con- 
trol brown  rot  it  was  necessary  to  prevent  peach  scab  or  black  spot. 
It  became  equally  apparent  thnt  for  the  best  results  against  this  dis- 
ease the  curculio  must  also  be  controlled,  although  in  some  cases  we 
were  able  to  hold  the  rot  down  to  about  10  per  cent,  without  treating 
for  curculio.  Therefore,  on  one  of  the  blocks  at  Port  Valley,  arsenate 
of  lead  was  used  in  connection  with  the  self-boiled  lime-sulphur  as  a 
combined  treatment  for  brown  rot  and  curculio. 

Tbis  work  was  done  in  cooperation  with  the  Bureau  of  EntomolDgy, 
under  the  direction  of  Mr.  A.  L.  Quainfance,  in  charge  of  Fruit  Insect 
Investigations. 

We  will  not  take  time  to  discuss  the  experiments  in  detail,  but  will 
give  a  summary  of  the  treatments  and  results,  pointing  out  tbe  more 
important   features. 

Plat  1,  consisting  of  5jS  U'adiiell  trees,  was  sprayed  with  self- 
boiled  Iime-sulphur,  first  on  April  30th,  about  a  month  after  the  petsls 
dropped,  and,  second,  on  May  20th,  three  weeks  later.  The  fruit  from 
five  trees,  including  drops,  was  sorted  and  counted,  with  tho  rasnlt  that 
17  per  cent,  was  found  to  bo  affected  by  brown  rot,  and  16  percent, 
slightly  affected  with  scab.  An  examination  of  tho  brown  rot  frails 
showed   that  03   per  cent,   of   it   was  caused  by   curculio   punctures,  and 
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that,  aside  from  the  curealio  work,  only  1  per  cent,  of  tbe,  crop  was 
affected  with  browa  rot. 

Tbe  cbeck  plat  eoDBisted  of  1,357  trees,  and  tbe  couata  on  five  trees 
Bbowed  49  1-2  per  cent,  of  tbe  crop  affected  with  brown  rot  and  91 1-S 
per  cent,  aftected  with  scab,  a  third  of  which  was  ao  badly  affected  that 
it  was  unmerchBQ table.  TIub  ahowa  a  differeneo  in  favor  of  the  sprayed 
block  of  321-2  per  cent,  on  rot  and  75  1-3  per  cent  on  scab.  In  thia 
ease  80  per  cent,  of  the  brown  rot  iafectiona  was  apparently  canaed  by 
CDFCnlio  punctures. 

Plat  2  was  a  block  of  1,275  Waddell  trees  sprayed  only  once,  April 
30th.  The  counting  record  of  the  fruit  from  five  trees  shows  12  1-S  per 
cent.  atTected  with  brown  rot,  and  32  per  cent,  affected  with  scab,  only 
a  few  apecimens  of  which  were  bad.  Here,  again,  84  per  cent-  of  the 
hrawn  rot  infections  was  due  to  curculio. 

A  record  of  the  sorting  packing-house  was  also  kept.  Tbe  crop 
from  plat  1  (568  treoa  sprayed  twice)  yielded  1831-3  crates  of  good 
frait,  and  241-2  bushels  of  culls,  or  about  13  per  cent,  culls. 

Plat  2  (1^75  trees  sprayed  once)  gave  444  crates  of  good  fruit,  and 
741-2  bushels  of  culls,  or  17  per  cent,  culls. 

Tbe  check  plat  of  1,357  trees  yielding  only  2191-3  crates  of  good 
fruit  and  S3  bushels  of  culls,  or  about  38  per  cent,  of  the  fruit  brought 
into  the  packing-house  was  discarded   as  culls. 

The  crop  was  light  in  the  orchard,  and  the  yield  was  not  large  in 
any  ease,  but  tbe  fact  that  444  crates  were  packed  from  1,275  sprayed 
trees  and  2191-3  crates  from  1,357  unsprayod  trees  shows  that  the 
spraying  more   than   doubled   the  yield   of  merchantable   fruit  per   tree. 

Tou  have  seen  from  tbe  above  figures  that  tbe  scab  or  black  spot 
was  almost  entirely  prevented  and  that  brown  rot  was  materially  rc- 
daeed;  but  complete  success  in  the  control  of  brown  rot  was  rendered 
impossible  by  the  interference  of  the  curculio.  The  following  data  will 
show  the  remarkable  effect  of  tbe  combination  of  self-boiled  lime-sul- 
ptnr  and  arsenate  of  lead  for  the  control  of  brown  rot  and  curculio. 

Plat  a,  consiating  of  1,100  seven-year-old  F^berta  trees,  was  sprayed, 
fir^  on  March  31st  (as  the  calyces  were  shedding),  with  arsenate  of 
lead,  2  pounds  to  50  gallons  of  water;  xecond,  on  April  22nd,  with  8-8- 
50  gelf-boited  lime-sulphur  and  2  pounds  arsenate  of  lead;  third,  on 
Uay  21st,  with  aclf-boiied  lime-sulphur  alone;  and,  fourth,  on  June 
9th,  with  self-b oiled  lime-su)phur.  Tlio  cost  of  materials,  labor  and 
team  was  (82.38  ctr  5.6  cents  per  tree. 

When  assorted  and  counted,  the  fruit  from  five  trees  had  only 
41-2  per  cent,  affected  with  brown  rot,  about  half  of  which  was  caused 
by  curculio.  On  61-2  i>er  cent,  of  the  fruit  showed  scab  marks,  and 
tbese  were  mostly  small  inconHjiicuous  specks.  The  curculio  infesta- 
tion was  27  1-2  per  cent. 

From  this  block  327  1-4  crates  of  fine  fruit  were  packed,  and  there 
wero  31  1-4  hashels  of  cutis. 
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Th«  cb«ek  wsB  eompoBed  of  1,224  Elberta  trees  adjacent  to  tfae 
■prayed  block,  and  of  the  same  age  and  growing  nnder  tbe  same  eoa- 
ditione.  Tbe  onlj  diCFereace  in  the  two  blocks  was  that  one  wu 
sprayed  and  the  other  was  not.  In  this  unsprajed  block,  according  '.o 
the  eounta  of  tbe  fruit  from  five  trees,  63  per  cent,  of  tbe  fruit  bad 
brown  rot,  M  per  cent,  was  affected  with  scab,  and  97 1'2  per  cent. 

Although  this  block  bad  more  trees  by  1S4  than  the  e].ra;ed  block, 
and  at  the  beginning  of  the  season  had  just  as  good  a  crop  of  fruit,  it 
yielded  only  33  3-4  erates  of  good  fruit  Aside  from  the  losa  In  tU 
orchard,  45  bushels  of  culls  were  tbrown  ont  at  the  packing-boaae. 

The  crop  was  very  light  in  both  blocks  to  start  with,  but  the  spray- 
ing held  the  fruit  on  tbe  sprayed  block,  while  the  unspraynd  block  lost 
its  crop  almost  entirely. 

SHIPPING  TE8T. 
In  order  to  determine  the  difference  in  tbe  carrying  quality  of  the 
■prayed  and  unsprayed  fruit,  two  teat  ears  of  peaches  from  the  c^iperi- 
ment  plats  were  sbipped  to  New  York,  examined  on  arrival  and  sold 
in  the  usual  way  through  a  commisiiion  house.  The  fruit  in  the  first 
ear  waa  picked  on  Friday,  July  9th,  in  the  rain,  and  although  duo  on 
tbe  market  Tuesday  morning  was  delayed  en  route,  and  was  not  sold 
until  WedneBday  morning.  The  market  was  almost  glutted  with  poor 
fruit  and  tbe  prices  ranged  low.  The  test  car  contained  Elbertas  and 
Belles — sprayed  and  unsprayed.  Tbe  sprayed  Elbertaa  from  tbe  lime- 
aulpher-arseuate  of  lead  block  sold  for  $2.00  a  crate,  and  the  unsprayed 
Elbertas  from  tbe  adjacent  unsprayed  block  sold  for  tl.50  a  crate, 
making  a  difference  of  50c  a  crate.  The  sprayed  Belles  sold  for  «1.25 
B  crate,  and  tbe  unsprayed  Belles  for  $1,125.  An  examination  of  the 
Elbertas  showed  that  31  per  cent,  of  tbe  unsprayed  fruit  was  specked 
with  brown   rot,   while   only   6  per   cent,   of   the   sprayed   fruit  waa   ml- 

The  second  car  arrived  Wednesday  nigbt,  and  was  sold  Thursday 
morning,  July  15th,  at  the  following  prices: 

Sprayed  Elbertas  at  $1.43  per  crate. 

Unsprayed  Elbertas  at  $1.25  per  crate. 

Sprayed  Belles  at  $1.50  pet  crale. 

Unsprayed  Belles  at  $1.14  per  crate. 

This  shows  a  difference  of  20  cents  a  crate  for  the  Elbertas  and  3S 
cents  a  crate  for  the  Belles.  Another  significant  fact  is  that  all  the 
sprayed  fruit  in  each  case  was  sold  before  tbe  buyers  began  purcbaaing 
the  unsprayed  fruit.  It  will  be  seen  that  the  difference  in  market 
value  in  favor  of  tbe  sprayed  fruit,  to  say  nothing  of  the  loaa  in  the 
orchard,  pays  the  cost   of  spraying  scTeral  times   over. 
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COBT  OP  TREATMENT. 
The  eprajdsg  was  done  with  a  gasolioe  power  sprayer,  equipped 
with  a  SOO-galloa  taok  and  propellet'  agitator,  two  25-feet  leads  of 
hose,  ana  double  Vermorel  nozzlea.  The  mixture  waa  prepared  ia  quau-- 
liUM  ol  32  pounds  of  lime  and  32  pounds  of  sulphur  io  a  barrel  with  a 
small  quantity  of  water,  then  strained  into  the  spray  tank  and  diluted 
Io  £00  gallons.  With  one  man  to  prepare  the  mixture  and  drive  the 
ffipplj  tank,  and  three  men  (negroes)  to  opoiate  the  spraying  outfit, 
900  to  1,000  mature  trees  were  sprayed  in  a  day.  The  cost  was  1  1-5 
Mots  to  13-5  centa  per  tree  for  each  application,  or  an  average  of 
41-5  cents  per  tree  for  three  treatments.  The  combination  lirne-Bulpbur- 
anenate  of  lead  treatment  cost  5  3-5  cents  per  tree  for  four  applica- 
tions. Where  labor  is  higher  and  working  hours  aborter,  the  cost  would, 
of  coune,  be  greater,  but  if  an  eipenditure  of  even  10  cents  a  tree  will 
increase  the  yield  25  per  cent,  to  50  per  cent.,  and  in  addition  enhance 
the  market  value  of  the  fruit  25  cents  to  50  cents  a  crate,  the  cost 
would  seem  insignificant. 

DANGEE  OP  INJURY. 

If  the  self-boiled  lime-sulphur  is  properly  prepared,  there  is  no  dan- 
ger of  injuring  the  fruit  or  foliage  and  even  when  carelessly  prepared, 
the  danger  of  injury  is  not  great.  In  all  our  work  this  year  not  the 
slightest  injury  developed  on  any  of  the  several  thousand  trees  sprayed. 

Arsenate  of  lead,  however,  sometimes  injures  the  peach,  and  for 
that  reason  it  has  not  been  generally  recommended  for  use  on  tfata  fruit. 
No  injury  whatever  occurred  on  the  block  which  we  sprayed  with  the 
poison  at  Port  Valley,  and  from  the  evidence  at  hand  it  seema  that  in 
the  majority  of  cases  where  arsenate  of  lead  has  been  used  on  peaches 
BO  injury  has  occurred. 

RECOMMENDATIONS. 

In  view  of  the  fact  that  arsenate  of  lead  occasionally  injures  the 
fruit  and  foliage  of  peach,  we  would  not  recommend  it  without  due 
caution.  However,  since  the  control  of  the  curculio  is  a  necessary  step 
iu  the  treatment  of  brown  rot,  peacb  growers  can  probably  afford  to 
take  some  chances  in  the  use  of  arsenate  of  lead.  Self-boiled  limc- 
snlphnr  alone  will  entirely  control  peach  scab  and  will  control  brown 
rot  when  the  curculio  does  not  interfere,  but  it  cannot  overcome  the 
infections  which  take  place  through  the  punctures  of  this  insect. 
Arsenate  of  lead  is  therefore  included  in  the  course  of  treatment  re- 
ecmmended  below,  with  the  approval  of  Mr.  A.  L.  Quaintance,  who  has 
for  aeveral  years  conducted  experiments  for  the  control  of  the  curculio. 

For  ElbertB,  Belle  and  other  varieties  of  the  same  season,  the  fol* 
lowing  courae  of  treatment  would  seem  advisable,  judging  from  the 
recults  discussed  above: 


101 


:.y  Google 


1.  About  the  time  the  calyces  (or  shucke)  ore  Bheddiag,  spray  will 
sTaenate  of  lead,  2  pounds  to  50  gallons  of  water. 

2.  About  three  weeks  later  spray  with  the  self-boiled  lime-sulphur, 
S-S-50,  and  2  pounds  arsenate  of  lead  to  caeh  50  gallons. 

3.  About  a  month  before  the  fruit  ripens,  spray  with  self-boiled 
liine-BulphuT  alone,   omitting  the   arsenate  of  lead. 

Tn  orchards  whore  the  curculto  is  not  a  serious  pest,  the  arsenate  of 
lead  sbould  be  omitted  and  the  trees  should  be  sprayed  with  aelf-boiled 
lime-sulphur  about  a  month  after  the  petals  fall,  and  a  month  before 
the  fmit  ripens  and  half-way  between  those  dates.  ' 

For  earlier  varieties,  such  as  Waddell,  Carman  and  .Hiley,  spray 
(Ist)  \iFhen  the  calyces  arc  shedding,  with  arsenate  of  lead  2  pounds  to 
50  gallona  of  water;  and  (2nd)  about  three  weeks  later  with  self- 
boiled  lime-sulphur  and  arsenate  of  lead,  2  pounds  to  SO  gallons  of  the 
mixture.  In  wet  seasons  bad  rotting  varieties  will  require  a  third  ap- 
plication  about   three   weeks   after  the  second. 

Mr.  L.  A.  BERCKMANS:  I  would  like  to  ask  Prof. 
Ayres  what  have  been  the  results  of  his  experiments  on 
the  San  Jose  scale? 

Prof.  AYRES.  We  do  not  know  yet  just  exactly  what 
the  effect  is,  but  last  year,  in  Arkansas,  an  orchard  was 
selected  where  the  scale  was  very  bad.  On  the  sprayed 
trees  the  foliage  stayed  on,  while  on  the  unsprayed  trees 
the  fruit  and  the  foliage  were  lost  on  account  of  the  scale. 
That  is  the  only  instance  with  which  we  have  had  any 
experience  so  far. 

Prof.  McHATTON :  Did  you  ever  try  your  sprajing 
for  brown  rot  on  the  Alexander  variety  of  peaches  I 

Prof.  AYRES :  No,  sir,  but  we  tried  it  on  the  Red 
River,  which  is  about  as  bad  as  the  Alexander.  We  had 
very  good  success.  Twenty-five  per  cent,  of  the  un- 
sprayed fruit  rotted,  while  on  the  sprayed,  fruit  we  fp- 
dueed  it  to  about  ten  per  cent. 
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Mr.  ROWLAND:  I  would  like  to  ask  if  it  would  be 
practical  for  the  Society  to  publish  the  papers  of  Mr. 
AyreB  and  Mr.  Fleming  that  we  have  just  heard? 

The  PRESIDENT:  We  will  do  our  best,  Mr.  Row- 
laud;  we  will  endeavor  to  have  these  papers,  and  all  the 
others,  before  the  next  meeting,  which  is  to  be  held  in 
January.  The  only  diffieolty  standing  in  the  way  is  the 
condition  of  our  treasury. 

Mr.  ROWLAND :     In  ease  these  papers  are  published,  ■ 
including  Mr.  Hunt's,  I  would  like  to  make  a  motion  that 
a  number  of  copies  be  sent,  with  the  compliments  of  this 
Society,  to  the- ladies  of  the  Garden  Club  of  Athens. 

The  motion  was  duly  seconded  and  carried. 

Mr.  ROWLAND:  I  would  like  to  move,  that  if  any 
of  the  proceedings  of  this  meeting  are  published,  Mr. 
Ayres'  report  be  included  in  it. 

The  PRESIDENT:  We  will  make  a  strong  effort  to 
have  some  pecuniary  assistance  from  the  State  and  also 
from  the  U.  S.  Department  of  Agriculture.  I  will  take 
great  pleasure  in  submitting  the  matter  to  Secretary  Wil- 
son, as  he  is  always  eager  to  help  us  in  any  way  he  can. 

Mr.  MORRILL:  I  am  a  member  of  the  Horticultural 
Societies  of  about  a  half  dozen  States  in  the  United 
States.  I  have  met  with  this  Society  a  number  of  tiines, 
but  I  have  never  been  a  member  of  it  until  today,  although 
I  have  been  living  in  Georgia  since  1878.  In  order  to  get 
these  papers  published,  I  will  be  one  of  ten,  or  five,  or 
whatever  may  be  necessary  to  publish  these  reports,  to 
give  $10.00  towards  that  object. 
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Mr.  LEWIS:  I  might  say  that  there  is  a  bill  before 
the  Senate  now,  appropriating  $1,0,000.00  to  the  Stato 
Board  of  Entomologj- ;  and  if  that  bill  passes  the  Senate, 
we  CED  publish  these  proceedings. 

Mr.  HUNT:  I  do  not  want  this  to  get  to  be  a  begging 
meeting.  I  do  not  think  we  ought  to  ask  our  individual 
members  to  go  into  their  pockets;  we  will  accept  evidence 
of  their  good  will  in  some  other  form,  but  not  in  that  way. 

The  PRESIDENT:  Mr.  Lewis,  who  is  our  Assistant 
State  Entomologist,  is  before  you,  and  desires  to  read  a 
part  of  Mr.  Worsham's  paper, 

Mr.  LEWIS:  Mr.  Worsham  was  not  able  to  be  here 
on  account  of  this  pending  bill,  and  he  wanted  to  get  it 
through  if  possible.  I  think  it  is  the  most  important 
measure  that  has  come  before  the  session,  and  it  looks 
now  as  if  we  will  get  the  appropriation ;  and  if  so,  we  will 
publish  the  proceedings  as  we  did  last  year.  Mr.  Wor- 
sham's paper  is  on  "Peach  Insects,  their  History  and 
Control,"  but  I  will  not  take  up  your  time  to  read  all  of 
it.  We  have  made  experiments  on  curculio  for  the  last 
three  years,  and  I  will  read  that  part  of  the  paper  relating 
to  this  particular  subject.  ,  .,-   -     .  -* 


PEACH  INSECTS. 

Bj  E,  L.  Worsham,  State  EDtomoloKist. 


The  luBect  enemies  of  the  peach  coat  the  State  o(  GBorgia  about 
two  hundred  thousand  to  four  hundred  thouaand  dollars  whenever  we 
b^  LI  .  ."^-^  !  "  '""  "**P-  ^''"  K'*"'"  P"^"on  of  this  injury  ean 
tZZlT^  '.k"  '''-^"°""^''^''«-'"'  ot  the  various  entomologUtawho 
f-ve  werhed  on  these  problems,  are  adopted. 
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In  fighting  pea«h  iuaeeta  thera  ere  a  few  general  directioni  tb*t 
na;  b«  followed,  but  it  ie  well  to  know  what  the  insect  is,  what  ita  life 
liiitor;  is,  what  a  the  best  time  to  fight  it,  and  what  is  the  beat  in- 
■ecticide  to  employ.  Unless  these  points  are  known,  warfare  on  insecta 
ii  a  waste  of  time  and  mone;. 

When  an  entoinologiBt  recommends  that  certain  results  can  be  ex- 
pMted  from  the  application  of  certaio  insecticides,  the  reeommendBtion 
is  made  aftei  a  careful  study  of  the  insect,  and  after  having  conducted 
very  careful  experiments;  but  if  yon  expect  to  obtain  similar  results, 
direetioQB  most  be  very  carefully  followed.  If  you  deviate  from  these 
joa  are  liable  not  only  to  fail  to  kill  the  insect,  but  you  are  liable  to 
injtire  the  tree. 

Of  all  the  industries  in  Georgia  which  are  dependent  upon  the 
State  Beard  of  Entomology,  the  peach  industry  ia  the  moat  dependent. 
Without  the  careful  investigations  which  have  been  made  by  the  State 
Entomologist  and  bia  aaaistants,  the  beautiful,  bluahing  Oeorgia  peaeh 
would  not  have  lived  to  place  Oeergia  among  the  foremost  peach-grow- 
ing sections  of  the  world.  The  San  Jose  scale  would  have  made  peaeh 
glowing  impossible  if  we  had  not  learned  to  check  ita  ravages  by 
methoda   which   are   simple,   and   which    can    be   applied   by    any    peach 

There  are  about  twenty-five  insects  which  attack  peaches,  but  in  a 
paper  of  this  kind  I  think  it  beat  to  touch  upon  just  a  few  of  the  moat 
important  ones. 

SAN  JOSE  SCALE. 

The  San  Jose  scale  is  by  far  the  most  serious  pest  the  fruit  grower 
has  to  contend  with  in  Georgia.  It  was  introduced  from  California 
iu  about  188S,  and  since  that  time  has  spread  through  practically  evqry 
fruit  growing  section  of  the  State.  It  is  responsible  for  the  great  ad- 
vancement made  in  America  in  economic  entomology.  When  it  began 
its  ravages  in  California  it  was  seen  that  unless  some  means  could  be 
devised  to  check  it,  it  would  be  absolutely  impoaaible  to  grow  fruit. 
Legislatures  began  to  be  liberal  in  appropriating  money  for  its  iuves' 
ligation,  and  while  today  it  is  a  most  serous  pest,  it  is  one  of  the 
essieat  to  control  if  the  directions  of  the  investigators  ere  followed. 

Perhaps  those  of  you  who  are  not  familiar  with  the  little  insect 
would  be  interested  in  knowing  aomething  about  it.  To  the  naked  eye 
it  ia  a  most  harmless  looking  creature.  It  is  very  small;  the  female 
being  more  or  less  round,  and  the  male  more  or  less  elongated.  They 
are  both  rather  darkly  colored,  being  dark  at  center  and  somewhat 
lighter  towards  the  edge.  Both  have  a  diatinct  wax  covering,  which  is 
•Mreted  by  the  insect.  The  covering  resembles  a  email  scale,  and  for 
this  reason  inaects  of  this  type  are  called  scale  insects.  Beneath  this 
fcale   is   a   very    highly   organized   insect.      T*   belongs   to   the   suckling 
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class  of  iDsectB,  and  is  provided  with  proboscis  or  sucking  apparalut, 
wblcb  is  thrust  into  the  tissue  of  the  plant  for  the  purpose  of  eitrul- 
ing  the  plant  juices  for  food. 

LIFE  HISTORY. 

At  this  Istitudo  there  are  about  four  distinct  broods  or  generations. 
Tbej  really  continue  to  breed  until  the  cold  weather  of  December  and 
Jaouaiy.  The  most  interesting  thing  about  San  Jose  scale  is,  that  it 
is  capable  of  reproducing  parthenogeDetically,  or  without  pairing.  Tbe 
femsle  never  emerges  front  under  the  waxy  scale.  The  male  ia  quite 
small,  and  when  it  emerges  is  capable  of  flight.  All  the  scales  die  in 
winter  except  those  that  are  one-third  grown,  and  one-half  of  these  are 
killed  by  cold  weather. 

Were  it  not  for  other  agencies  this  insect  would  never  have  gotten 
into  this  country,  and  even  after  it  was  introduced,  it  would  have  trav- 
cipd  sa  slowly  that  it  would  probably  have  taken  a  hundred  years  to  travel 
acroBH  the  con tijient. Unfortunately,  however,  it  is  carriedfrom  one  place 
to  another  by  various  agencies. 

Birds  and  insects  play  a  large  part  in  the  distribution  of  scale  in- 
sects. They  are  carried  on  the  feet  of  birds,  and  on  the  feet  of  other 
insects,  ^Vllen  once  started  in  an  orchard  tbe  young  get  into  the  cloth' 
ing  of  the  people  cultivating  the  orchard,  and  likewise  upon  males  and 
horses  which  come  in  contact  with   infested  trees. 

NATURAL  ENEMIES. 

San  Jose  scale  has  quite  a  number  of  natural  enemies  which  prey 
upon  it,  and  in  some  sections  of  the  country  are  sufficient  to  hold  it 
in  check.  Among  the  most  effective  natural  enemies  are  smaJl  lady 
beetles.  When  this  pest  was  traced  to  China,  it  was  discovered  that 
it  was  roally  not  a  pest  there  on  account  of  the  little  Asiatic  lady 
beetles,  which  kept  it  in  control.  Efforts  were  made  to  establish  these 
little  fe'lows  in  this  country,  but  all  attempts  failed.  Conditions  arb 
not  favorable  here  for  their  development. 

In  addition  to  the  lady  beetle,  there  are  very  small,  wasp-Uhe  in- 
sects which  arc  parasitic  on  scale,  nnd  which,  under  certain  conditions, 
destroy  a  large  per  cent,  of  them.  In  the  line  of  parasites,  the  fungus 
diseases  are  some  times  very  effective.  San  Jose  scale  and  many  other 
scale  insects  are  sometimes  held  in  control,  in  Florida  and  other  semi- 
tropical  sections,  by  fungus  diseases. 

In  Georgia  wo  can  not  rely  on  natural  enemies  to  do  the  work  for 
us;  we  must  fight  it  ourselves.  It  is  no  longer  a  question  of  whether 
we  shall   (iglil,  but  when  we  shall  fight  and   what  we  shall   fight  with. 


Almost  every  known  remedy  that  has  been  successful  in  controlling 
insects  has  been  osed  on  the  San  Jose  scale,  but  after  much  experi- 
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meating  ne  have  discovered  a  remedj'  od  which  we  can  rely  for  atinosi 
ptrfect  results.  The  remedy  to  which  1  refer  is  home-made  lime-sulphnr 
wash,  20  pounds  of  lime,  15  [Munds  of  sulphur,  50  gallons  of  water. 
<.'areful  directions  for  its  preparntioa  can  be  obtHincd  on  request  to  the 
State  Entomologist,  Atlanta. 

It  doP8  not  hurt  the  tree  if  applied  iu  tlio  fii,ll  or  winter  while  tlie 
tiee  is  doroiant,  and  one  application  a  year,  if  thoroughly  made,  will 
be  sufficient  to  keep  the  scale  in  control  and  prevent  any  injury  to  the 
tree.  The  fungicidal  value  of  lime-sulphur  is  not  to  be  overlooked  in 
selecting  remedies  for  ecalo.  We  have  demonstrated  that  it  will  pre- 
vent leaf  curl,  and  no  doubt  has  some  effect  on  brown  rot.  Its  caustic 
properties  make  it  more  or  less  objectionable  to  handle,  but  its  double 
value  as  fungicide  and  insecticide  will  serve  to  koop  it  in  the  lead  as 
a  remedy  for  scale. 

Recent  experiments  seem  to  show  that  the  prepared  lime-sulphur  is 
piactieally  as  effective  as  the  home-made  preparation.  In  the  prepared 
lime-sulphur,  the  lime  and  sulphur  arc  concentrated,  and  all  the  grower 
has  to  do  Is  to  dilute  with  water  and  apply  to  the  tree.  In  our  eiperi- 
nenta  the  dilution  of  one  to  nioc  or  one  to  ten,  seemed  to  give  best  ro- 
Bulta.  This  has  somo  advantage,  in  that  it  is  much  less  trouble  and  is 
more  easily  applied.  There  will  be  practically  no  difference  in  the 
cost  between  the  two.  At  a  cost  of  not  more  than  one  and  one-half 
to  two  cents  per  tree,  any  one  can  keep  his  trees  from  being  damaged 
by  the  scale. 

WEST   INDIAN   SCALE. 

West   Indian   scale  is  quite  destructive   to  peaches  in   some  sections 

of   Georgia.      Fortunately   it   is   not   widely   distributed.      It   occurs   in 

only  a  few  localities.      Its  lifo   history  is   somewhat  simitar  to  that   of 

San  Joso  scale,  and  the  same  remedies  can  be  relied  on  for  its  control. 

PEACH  LECANIUM. 
There  is  also  a  soft  scale  or  "Le'cauium"  which  is  sometimes  quite 
ahnodant  on  peaches,  but  as  a  rjile  not  very  destructive.     It  is  known 
as  "Peach  Lecanium"  or   "Turtle-back   scale,"  and  can   be   controlled 
in  the  same  way  ss  San  Jose  scale. 

PEACH  TREE  BOKER. 
Next  to  San  Jose  scale,  perhaps  the  greatest  injury  to  peach  trees 
in  Georgia  is  done  by  the  borer,  which  attacks  the  roots.  There  are  a 
number  of  borers  attacking  peach  trees,  but  this  one  attacks  only  the 
roots,  and  is  technically  known  as  "Sannina  exitiosa."  Its  pres- 
ence is  detected  about  the  base  of  tho  trees  by  the  exudation  of  gum 
from  points  of  attack.  Great  masses  of  gum  often  extend  entirely 
(round  the  base  of  infested   trees.     When   they  are  abundant   they  suc- 
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eeed    in    girdling    the    tr««,   and    iu    vitalitj    ib    nseenariiy    interfered 
with. 

This  borer  belongs  to  the  order  "  Lepidoptera, "  but  extemallj  tbe 
adult  resembles  ver^r  little  the  other  members  of  this  order;  for  they 
resemble  wasps  in  shape  and  size,  and  are  often  mistaken  for  then:. 
The  adults  appear  mainly  during  the  latter  part  of  August  and  the 
first  part  of  September.  Verj  sood  after  emerging,  the  female  begiai 
to  deposit  egga  on  the  trunk  of  the  tree.  The  eggs  soon  hatch  into 
tiny  worms,  which  begin  to  bore  into  the  bark  near  the  ground,  caus- 
ing an  exndation  of  gum.  When  full  grown,  these  worms  are  about 
one  inch  in  length;  yell oirish- white  in  color,  with  the  head  and  first 
body  segment  brown.  When  full  grown  the  worm,  or  larva,  leaves 
itK  channel  in  the  tree  and  eonatructe  a  cocoon  at  the  surface  of  the 
ground  near  the  base  of  the  tree  from  which  it  emerges  and  changes 
to  chrysalis,  or  pupa,  in  the  cocoon.  From  the  cocoon,  the  adult  moth 
issues,  escaping  from  the  pupal  skin,  whieb  is  usnallj  left  attached  to 
the  cocoon. 

REMEDIAL  MEASURES. 

No  spray,  no  wash,  and  uo  remedial  measures  have  ever  been  suc- 
cessful in  fighting  this  insect  in  the  South.  Prof.  H.  N.  Starnes,  former 
Hurticulturalist  of  the  Georgia  Experiment  Station,  was  the  first  to 
work  out  the  life  history  of  this  insect  in  Georgia,  and  since  we  now 
understand  it  thoroughly  there  are  means  to  which  we  can  resort  to 
prevent  the  borer  from  injuring  the  trees  to  any  great  extent.  Since 
the  eggs  are  laid  on  the  trunk  of  the  tree,  it  has  been  fonnd  tbat  a 
great  deal  of  good  can  be  accomplished  by  wrapping  the  trunk  before 
the  eggs  are  deposited.  The  wrapping  should  be  done  with  brown 
paper  or  newspaper,  to  a  height  of  about  eighteen  inches,  and  should  be 
fastened  to  the  top  with  a  small  wire  or  stout  twine  to  prevent  the 
larvae  from  entering  the  paper  from  above.  The  wrapping  paper  should 
be  put  In  place  by  August  1st,  as  it  is  intended  to  hinder  the  first  bom 
larvae  from  entering  the  trunks  of  the  trees. 

MOUNDING. 
After  tbe  paper  cover  is  in  place,  the  soil  should  be  immedistely 
mounded  about  the  base  of  the  tree  ten  inches  high,  covering  the  lower 
part  of  the  paper.  When  trees  are  treated  in  this  way,  larvae  hatch- 
ing high  up  on  the  trunk  and  main  limbs,  after  dropping  to  tbe  top  of 
the  mound,  will  be  forced  to  reach  the  tree  through  the  paper  wrap- 
ping at  a  point  ten  inches  above  tbe  level  of  the  ground.  Before  they 
succeed  in  effecting  an  entrance,  many  will  be  devoured  by  their  nat' 
ural  enemies,  such  as  ants  and  birds.  This  will  also  prevent  them  from 
getting  very  far  down  into  the  ground,  and  they  will  thus  be  more 
easily  seen  and  gotten  out  when  we  are  ready  to  worm  the  trees. 
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WORMING. 
After  wrapping  and  mounding  have  been  attended  to  hy  August 
1st,  it  might  seem  that'  the  trees  will  be  thoroughly  protected,  but  for 
■ome  reason  this  is  not  true.  The  larvae  manage  to  get  into  the  base 
of  the  tree  in  spite  of  every  precaution  that  can  be  taken.  All  kinds 
ot  devices  have  been  resorted  to  In  order  to  keep  then  out,  but  in 
tpite  of  all  these  they  manage  to  effect  an  entrance.  Consequently,  worm- 
ing should  always  follow  wrapping  and  mounding.  Wornung  should  begin 
the  last  week  in  October,  for  it  is  known  that  nearly  all  the  eggs  are 
hatched  by  October  15th.  By  doing  this  we  can  destroy  a  great  many 
of  the  young  larvae  before  they  have  injured  the  trees.  By  this  time 
the  wrapping  and  the  mound  should  be  removed,  and  it  is  quite  au 
easy  matter  to  remove  the  young  larvae,  which  can  be  seen  on  the 
surface  of  the  bark  feeding  on  tender  spots  and  covered  with  a  mass 
of  gum  mingled  with  excrement  and  borings.  This  gummy  mass,  to- 
gether with  the  worm  beneath,  can  be  removed  with  a  curved  bill  hook 
arrangement,  bluntly  pointed  at  one  end  and  provided  with  a  double  edge 
vhieh  shonld  not  be  sharp,  but  about  like  a  dull  table  knife.  The 
majority  of  young  borers  will  be  found  on  the  tree  trunks  several  inches 
above  ground,  and,  being  for  the  most  part  on  the  surface,  they  can  be 
easily  scraped   off. 

DETERRENT  WASHES. 
The  most  satisfactory  wash  to  apply  after  worming  is  a  compound 
of  lime-snlphnr  and  gas-tar,  which  was  first  recommended  by  Prof.  Wm. 
Scott.  This  is  made  as  follows:  Slake  one  bushel  of  line  with  a  small 
amount  of  warm  water.  While  the  lime  is  slaking,  add,  ten  pounds  of 
sulphur  previously  stirred  into  a  paste.  To  this  mixture  add  one-half 
gallon  of  gas-tar  and  then  dilute  with  water  to  about  50  gallons.  This 
wash  carries  sufficient  lime  to  form  a  good  coating  over  the  bark,  while 
not  being  thick  enough  to  flake  off  when  dry,  and  will  serve  to  kill 
many  of  the  young  which  you  fail  to  find  when  worming. 

THE  CUBCULIO. 
The  greatest  damage  done  to  the  fmit  is  done  by  the  curculio.  The 
enrenlio,  is  a  dark-brown  beetle  that  looks  like  a  dried  bud  when 
slaken  from  the  trees.  When  it  falls  to  the  ground  it  has  a  habit 
of  playing  "possum,"  remaining  for  a  time  without  motion,  seemingly 
lifeless.  The  beetles  vary  in  siee,  but  average  one-fifth  of  an  inch  in 
length.  They  are  provided  with  wings  with  which  they  fly  easily  for  a 
ccnaiderable  distance. 

LIFE  HISTORY. 
The  beetles   pass   the   winter   under  protection    of    weeds,  rubbisb, 
etc.,  in  the  orchards  under  and  around  peach  trees,  and  also  in  leaves 
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nnd  bruith  in  the  e<]go  of  foreatB  wbicb  adjoin  peach  orchards.  In  the 
spring,  wbeo  peach  trees  arc  just  pushing  out  the  tender  buds,  the 
curculioa  emerge  from  their  wint«r  quarters  and  commence  to  attack 
the  young  peaches.  Mating  noon  takes  place,  and  by  the  tioie  the  first 
fruit  ia  set  the  females  are  ready  to  deposit  eggs.  The  eggs  are  de- 
posited by  the  female  on  the  peaches,  but,  before  depositing  the  eggs, 
she  makes  a  small,  cresent-shaped  incision  which  she  always  employe 
to  force  the  egg  under  tlie  skin.  Only  one  egg  is  deposited  in  a  place, 
and  as  a  rule  only  one  to  a  peach;  but  if  the  fruit  is  very  scarce,  acr- 
eral  eggs  may  be  found  on  a  single  peach.  The  egga  thua  deposited 
soon  hatch  into  small,  white  grubs,  which  immediately  bore  toward  the 
center  of  the  fruit.  Much  of  the  infested  fruit  drops  when  quite  small, 
but  many  of  the  peaches  are  not  stung  until  the  fruit  ia  something  like 
balf  grown,  or  larger,  and  in  this  case  the  fruit  is  forced  to  ripen 
prematurely. 

In  fallen,  wormy  fruit  the  grubs  complete  their  growth,  leave  the 
fruit,  enter  the  ground  ajid  transform  into  pupae.  In  about  three  or  four 
weeks  the  pupaft  change  into  adults.  There  are  about  two  brooda  a  year 
in  Georgia.  The  egg  laying  period  of  a  single  female  may  extend  over 
eighty  days.  This'  accounts  for  the  fact  that  smalt  worms  are  found  in 
n*arly  mature  peaches. 

REMEDIAL  MEASURES. 
Jarring  the  trees  in  the  early  spring  for  collecting  the  adult  beetles 
was  for  a  long  time  the  only  thing  practiced  by  growers  in  trying  to 
control  carculio.  Recent  experiments  show  that  jarring  does  very  little 
gcod.  In  our  experiments  this  year  jarring,  while  partially  successful, 
was  not  found  to  be  practicable  except  on  a  very  small  scale.  After 
the  summer  is  advanced  and  the  early  mornings  are  warm,  jarring  is 
of  no  value.  At  the  beginning  of  the  season,  when  the  trees  are  bloom- 
ing, it  is  possible  to  catch  great  numbers  of  the  beetles,  and  in  this  way 
rfiluce  the  percentage  of  wormy  fruit. 

ARSENATE  OF  LEAD. 

Experiments  for  the  control  of  cuTCulio  are  conducted  this  year  at 
liaglcy  and  Woodbury,  Oa.  The  method  used  was  the  same  as  that 
employed   in   1906  and  1S07,   viz.:   spraying  with  arsenate  of  lead. 

Arsenate  of  lead  was  used  at  a  strength  of  two  pounds  to  fifty 
gallons  of  water.  To  this  mixture  was  added  a  milk  of  lime  solution 
made  from  three  pounds  of  fresh  stone  lime;  this  solution  being  in- 
t(ndcd  to  reduce  the  tendency  of  the  free  arsenic  of  the  compound  to 
burn  the  foliage  and  fruit.  Three  plats  of  about  300  trees  each  were 
sprayed  at  this  Btrenglh;  tlie  plain  receiving  one,  two,  and  three  appli- 
cations respectively.  Another  plat  was  sprayed  three  times,  at  three 
pounds    1o    fifty    gnllDnn   of    water,    wilhout    the    addition    of   the   lime 
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Briefly,  it  ma}'  bo  stated  tbat  arseDate  of  t^ad  was  again  euccessful, 
tD  a  great  degree,  id  contTolling  curculio.  Owing  to  tlie  weakeoed 
mnditioD  of  the  sprayed  trees,  some  damage  resulted  to  the  fruit,  most 
ol  which  took  the  form  of  sun  scald.  The  general  effect  of  the  treat- 
ments  was  inateriBlly  to  reduce  the  number  of  curculio  larvae  in  in- 
fested fruit,  and  to  give  it  color  and  quality. 

Spraying  with  arsenate  of  lead  at  two  pounds  to  fifty  gallons  is 
recommended.  When  trees  are  not  vigorous  and  healthy,  it  is  better 
not  Id  spray  mdre  than  twice.  When  trees  are  very  vigorous  and  the 
foliage  is  dense,  three  applications  give  more  satisfactory  results. 

To  Bum  up,  we  recommend  spraying  with  arsenate  of  lead,  dean 
cultivation,  and  gathering  of  fallen  fruit  in  order  to  destroy  the 
larvae  before  they  get  into  the  ground  to  pupate. 

Mr.  FLEMING:  What  orchard  were  those  experi- 
ments made  on  I 

Prof,  LEWIS :  They  were  made  at  Fruit  Haven 
Farm. 

Prof.  McHATTON :  I  would  like  to  ask  Prof.  Lewis 
how  much  foliage  ran  a  tree  afford  to  lose,  and  not  be 
injured  as  to  fruit  and  leaf  buds  for  the  succeeding  year? 

Prof.  LEWIS:  1  think  froui  20  to  25  per  cent,  may 
be  dropped  without  any  apparent  injury. 

Prof.  McHATTON :  I  believe  they  can  afford  to  drop 
a  little  more  than  that.  The  trees  at  the  Georgia  Experi- 
ment Station  were  sprayed  and  about  one-third  of  the 
foliage  fell,  and  we  had  an  excellent  crop  of  fruit.  I 
should  like  to  know  if  anybody  el.se  has  had  any  experi- 
ence along  that  linet 

The  PRESIDENT;  I  now  introduce  to  you  Prof.  J. 
S.  Carroll,  who  wilt  read  you  a  paper  on  "Translocation 
of  Plant^Food  Constituents." 

Ill 
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TRANSLOCATION  OF  PLANT  POOD  CONSTITUENTS 
IN  THE  PLANT  AND  THEIR  FUNCTIONS  IN  DE- 
VELOPING AND  MAINTAINING  GROWTH. 

By  Prof.  J.  S.  Carrotl,  Atlftntft,  Go. 

Odc«  upoD  »  time,  it  is  related  that  a  priest  was  called  upon  by  bis 
parishioners  to  pray  over  their  lands  and  bless  them,  in  order  that  they 
might  yield  abundant  crops.  As  he  passed  from  place  to  place,  pro- 
nooDcing  bis  benedictioiui  upon  the  soil,  he  came  upon  a,  very  unprom- 
ising field.  Surveying  these  barren  acres  with  great  despair,  he  ex- 
claimed:    "Ah   brethren,  do  use  to  pray  here;  this  laud  needs  manure." 

From  the  writings  of  the  earliest  investigators  we  find  that  it  was 
the  custom  of  man  to  aaeist  Nature  in  yielding  abundant  harvests  by 
applying  to  the  soil  various  substances  called  manures.  Little  did  ho 
know  or  understand  at  that  time-  the  fundamental  principles  underlying 
their  use,  for  little  work  of  any  consequence  had  been  undertaken  to 
pry  into  Nature's  secrets,  or  to  attempt  to  interpret  her  immutable 
laws.  As  the  years  moved  onward,  man  became  more  interested  in  the 
processes  of  Nature,  and  many  learned  investigators  devoted  years  to 
the  study  of  plant  growth,  the  composition  of  plants,  their  food  and 
sources  of  food  supply,  thereby  laying  the  foundation  and  paving  the 
way  for  our  present  knowledge  of  chemistry   in  its  relation   to  agrienl- 

Whi!e  the  beginning  of  true  scientific  agricultural  chemistry  may 
bo  dated  from  the  important  discoveries  during  the  latter  part  of  tbe 
eighteenth  century  by  such  scientists  as  Priestly,  Scheele,  Lavoisier, 
Cavendish  and  Black,  yet  it  is  interesting  to  pause  a  little  while  to 
note  a  few  theories  advanced  by  some  of  the  early  writers  as  to  plant 
growth. 

It  was  believed  by  the  alchemists  that  manure  acted  in  aome  mys- 
terious way:  that  "spirits"  left  the  decaying  manure  and  entered  the 
plants,  producing  a  more  vigorous  growth.  The  worthless  character  of 
leached  manure  was  attributed  to  the  fact  that  the  "spirits"  had 
departed  from  such  manure.  From  this  source  we  have  handed  down 
to  us  such  expressions  as  "spirits  of  hartshorn, "  "spirits  of  nitre," 
tnd  many  others,  s.iowing  the  ideas  then  entertained  as  to  the  compo- 
sition of  matter. 

Early  in  the  seventeenth  century,  Van  Helmont  undertook  to  solve 
the  problem  of  plant  growth,  and  proved  to  his  satisfaction  that  all 
the  products  of  plant  growth  were  derived  from  water. 

Some  fifty  years  later  Digby  (1660)  attributed  the  growth  of  plants 
to  a  kind  of  "balsam"  which  the  air  contained. 

A  theory  advanced  later  by  Jethro  Tull  was  to  the  effect  that  the 
food   of  plants  consisted   of  soil  pariicles,  and   th^t  these  soil   particles 
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must  be  rendered  ver^  muiuta  beforB  they  could  be  absorbed  hj  tb« 
rootiets.  '±^a  thaorj  is  of  interest  since  the  importance  of  good  tillage 
i«  emphanced  in  crop  production. 

'l^e  flrst  contribntioa  of  importance  to  the  subject  of  plant  nutri- 
tion was  made  by  a  Swiss  naturalist,  Bonnet,  daring  th«  eighteenth 
century.  He  found  tbat  air  is  the  true  source  of  carbon,  which  forms  bo 
large  a  part  of  the  plant  substance. 

The  first  work  written  in  the  English  language  on  agricultural 
chemistry  was  in  1795  by  a  Scottish  nobleman,  the  Earl  of  Dundonald. 
His  teachings  were  that  plants  "are  composed  of  gases  with  a  small 
proportion  of  calcareous  matter." 

DeSausaure,  in  1804,  gave  to  the  world  the  most  important  contri- 
butioD  to  science  up  to  this  time.  He  was  the  first  to  call  attention 
to  the  mineral  or  ash  constitneats  of  plan,ts,  and  maintained  that  these 
ash   ingredients   were   easential,    for   without   them   plant   life    wns   im- 

In  the  early  part  of  the  last  century,  Sir  Humphrey  Davy  published 
a  series  of  lectures  ou  agricultural  chemistry  which  added  to  the 
knowledge  of  the  composition  and  function  of  the  soil. 

BouBsiugault,  in  1S33,  waa  the  first  chemist  to  carry  out  elaborate 
experiments  to  determine  the  question  whether  plants  eould  assimilate 
the  free  nitrogen  of  the  air. 

It  was  not  until  1S40,  when  Liebig  published  his  eelebr&ted  work, 
"Organic  Chemistry  in  its  Application  to  Agriculture  and  Physiology," 
tbat  the  new  science  of  agriculture  was  inaugurated.  In  hia  preface, 
he  states  that  "perfect  agriculture  is  the  true  foundation  of  all  trade 
and  industry,  but  a  rational  system  of  agriculture  cannot  be  formed 
without  the  application  of  scientific  principles,  for  such  a  system  must 
be  based  on  an  exact  acquaintance  with  the  means  of  nutrition  of 
vegetables  and  with  the  influenee  of  soils  and  actions  of  manures  upon 
tLeoL  Thta  knowledge  we  must  seek  from  chemistry  which  teaches  the 
mode  of  investigating  the  composition  and  of  studying  the  character 
of  the  different  substances  from  which  plants  derive   nourishment." 

Chemistry  tells  us  that  the  materials  of  which  all  matter  is  com- 
posed consists  of  some  seventy  distinct  elementary  forms  of  matter 
known  as  chemical  elements.  It  is  by  means  of  chemical  analysis  tbat 
we  are  able  to  determine  the  elementary  composition  of  the  earth  and 
its  Uf  e. 

Less  than  one  hundred  years  ago  it  was  learned  that  plants  are 
bnilt  up  from  materials  from  the  air  and  soil,  water  being  one  of  them. 
Tbe  number  and  kind  of  elements  that  have  been  found  to  be  absolutely 
essential  to  the  growth  of  plants  are  ten:  carbon,  oxygen,  hydrogen, 
nitrogen,  phosphorus,  potassium,  calcium,  maguesium,  sulphur  and  iron. 
These  are  called  plant  food  elements,  and  all  healthy  plants  must  con- 
tain them;  and  in  the  absence  of  one  of  tbem  the  plant  cannot  make  a 
normal  growth. 
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riftnts  derive  tbcir  food  fTom  the  air  and  tbe  soil.  The  air  lupplieB 
direct  chiefiy  the  e'cmcnt  carbon,  although  it  is  the  origiaal  source  of 
bjdrogeo,  oxjgen  and  nitrogen.  Hydrogen  and  oxygen  are  supplied 
maiuly  through  the  soil  in  the  form,  of  water. 

About  85  per  cent,  of  the  total  dry  matter  of  plants  oomea  from 
the  air;  the  remaining  5  per  cent,  is  tlie  iDcombusttble  or  ash  eonsti- 
tuenta  wbieb  are  supplied  exclusively  by  the  soil.  These  ash  consU- 
tuentH  are  iDdispen sable,  for  without  them  the  carbon  of  the  air,  the 
hydrogen  and  oxygen  of  the  water,  and  the  nitrogen  of  the  soil  and  air 
could  not  enter  into  plant  life. 

The  plant  takes  its  food  through  the  leaves  and  roots,  which  are 
called  the  organs  of  nutrition. 

The  cbloropbyll  or  green  coloring  in  the  leaf-cell  plays  an  important 
part,  for  it  is  in  these  leaf  cells  that  the  carbonic  acid  of  tbe  air  is 
decomposed  through  tbe  inflneuce  of  light  and  heat,  the  carboo  being 
retained  while  the  oxygen  is  given  off.  This  process  is  called  assimi- 
lation, and  takes  place  during  the  daytine,  while  at  night  the  food 
made  during  tbe  day  is  changed  whereby  it  can  bo  transferred  in  solu- 
tion wherever  it  is  needed.  Iron  as  well  as  daylight  is  necessary  in 
the  formation  of  chlorophyll.  The  carbon  absorbed  by  the  plant  and 
the  hydrogen  and  oxygen  taken  up  by  the  roots  in  the  form  of  water 
meet  in  the  leaves  of  the  plant  and  are  formed  into  starch,  sugar,  fat, 
etc.,  and  tbe  same  elements,  together  nitb  nitrogen  and  a  little  sul- 
phur, form   the  albuminoids. 

The  manner  in  which  the  roots  take  up  food  is  very  different  from 
that  of  the  leaves,  for  the  surface  membranes  of  the  roots  are  not  full 
of  holes,  and  solid  matter  cannot  pass  through.  Therefore,  the  food 
must  be  in  solution,  and  its  absorption  by  tbe  rootlets  is  obtained  by 
means  of  diffusion  or  "osmosis."  Tho  food  derived  from  tbe  soil  is 
cot  taken  up  as  individual  chemical  elements,  but  chiefly  in  the  form 
of  acids  or  salts.  Thus,  nitrogen  is  combined  with  oxygen  to  form 
nitric  acid,  and  when  united  with  bases  like  potassium  or  calcium  forms 
potassium  nitrate  or  calcium  nitrate.  These  weak  solutions  taken  up 
by  the  roots  are  concentrated  in  the  upper  part  of  the  plant  owing  to 
rapid  evaporation  by  the  Icbvck,  and  are  used  in   Ihe  formation  of  now 

While  considerable  research  has  been  given  the  work  of  determining 
the  functions  performed  by  the  different  constituents  taken  into  tbe 
plant,  yet  there  is  very  litlle  deflnitc  knowledge  on  this  subject  at  the 
present  time. 

As  tbe  material  furnished  by  the  nir  is  supplied  freely  and 
abundantly  to  every  plant,  It  will  not  be  necessary  to  devote  any  time 
to  it,  but  we  will  turn  our  attention  to  the  substances  furnished  by 
the  soil.  The  soil  does  not  always  supply  the  plant  with  snfficient 
material  for  its  growth,  and  as  these  deficiencies  must  be  made  good  by 
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tarn  before  he  can  hope  for  abundant  harvesta,  we  nill  cansider   for  a 
few  momenta  tfa«  part  they  play  in  plant  life. 

Of  the  elements  supplied  by  the  soil  as  plaat  food,  msgneaium,  iron 
.  and  salphur,  and  sometimea  eateium,  are  usually  found  to  eiist  in 
luffieieot  quantities  to  aupply  the  requirements  of  plante.  Potftasium, 
phoephorus  and  nitrogen,  and  sometimes  calcium,  are  not  alirays  pteasnt 
in  Buffleient  amounts  in  an  available  form  to  auppty  the  needs  of  the 
growing  plants. 

Sulphur  occurs  in  plant  tissue  in  comparatively  small  amounts.  It 
is  taken  into  plants  in  the  form  of  sulphates,  aa  potaa«ium  sulphate, 
esleium  aulphate,  and  other  sulphates,  and  plays  a  very  important  part 
in  the  formation  of  albuminous  matter  of  plants.  These  albuminoids 
move  about  in  the  plant,  principally  toward  the  grain  and  fruit.  In 
some  plants  sulphur  is  a  constituent  of  the  essential  oils,  and  can  be 
detected    by   the   odor,   such    as    in    the    onion,    garlic,    horseradish   and 

White  iron  is  necessary  for  plant  growth  and  is  always  present  in 
plants,  it  occurs  in  about  the  smallest  amount  of  any  of  the  ash  ele- 
ments. The  function  of  iron  is  to  assist  in  the  formation  of  chloro- 
phyll, or  the  green  coloring  matter  of  plants.  It  is  not  known  yet 
whether  iron  enters  into  the  chemical  compoaition  of  chlorophyll,  or  is 
aereiy  associated  with  it. 

Magnesium  occurs  in.  much  smaller  amounts  than  calcium  does,  al- 
thongh  it  is  stored  up  in  the  seeds  about  three  timea  more  liberally  than 
is  calcium.  Magnesium  asaimilates  more  slowly  ttian  any  of  the  other 
ash  conatituents  of  plants.  It  enters  into  the  chemical  composition  of 
the  chlorophyll,  although  plants  do  not  require  much  magnesium  until 
the  period  of  formation  of  the  secda.  It  haa  been  found  that  plants 
giown  with  an  incomplete  supply  of  magnesium  frequently  have  sterile 

Calcium  is  always  present  in  the  ash  material,  and  plants  cannot 
reach  full  maturity  without  it.  In  fact,  some  crops,  such  as  clover, 
peas,  alfalfa,  require  so  much  calcium  that  tbcy  are  called  ' '  lime 
plants."  The  special  function  of  calcium  is  in  aaaiating  in  the  eon- 
siruction  of  the  cell  walls,  and  no  new  plant  cells  can  be  formed  with- 
out it.  Calcium  is  found  in  the  leaves  of  plants  at  all  stages  of  growth, 
sad  is  very  necessary  for  their  full  development.  It  haa  been  stated 
that  calcium  compounds  are  neccassry  for  the  conversion  of  starch  into 
cellulose. 

When  the  growth  of  a  plant  has  been  checked  by  withholding  cal- 
eiom,  the  plant  will  show  increased  vigor  within  a  few  hours  after 
supplying  it.  Calcium,  unlike  magnesium,  is  assimilated  in  the  early 
stages  of  the  plant's  growth;  for  example,  in  wheat  SO  per  cent,  is 
unmilated  before  the  plant  heads.  It  doea  not  accumulate  to  such 
ail  extent  in  the  seeds  aa  do  aome  of  the  other  aah  elcnienta,  for  only 
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■bout  i/iO  of  tb«  amount  removed  by  grain  CTopa  is  in  the  wedR)  to* 
rpmsining  9/10  being  distributed  throughout  the  straw. 

It  is  probable  that  more  work  hag  been  devoted  to  the  Btudy  of 
nitrogen  ae  a  food  for  plants  than  to  any  other  element.  This  ia  ■ 
specially  iDterestlug  subject  for  the  reason  that  plants  are  anrrounded 
by  an  atmosphere  of  nitrogen,  and  it  was  to  determine  whether  it  was 
possible  for  plants  to  use  the  nitrogen  direct  from  the  air.  It  has  been 
found  that  there  are  only  certain  plants  called  "legumes"  tliat  have 
the  power  of  utilizing  this  nitrogen  for  food  by  means  of  nodnlee  «r 
tubercles  on  their  roots.  Nitrogen  ia  taken  up  by  the  roots  of  plant* 
ill  the  form  of  nitrates  and  combines  with  carbon,  hydrogen,  and  other 
elements,  to  form  the  nltrogenons  compounds  so  largely  present  in 
plants.  In  the  absence  of  nitrogen,  a  plant  makes  no  appreciable 
growth,  and  when  there  is  an  insufflcient  supply  of  this  element  the 
plant's  foliage  does  not  develop  a  rich  green  color,  but  take*  on  a 
yellowiah   tinge. 

Phosphorus  occurs  in  parts  of  the  plant  in  the  form  of  phosphates. 
These  phosphates  play  a  very  important  part  in  the  development  of 
the  young  plant  at  the  time  of  germination. 

Phosphoric  acid  is  one  of  the  constitnents  of  chlorophyll,  and  is 
necessary  for  the  building  up  of  every  plant  tell.  It  i*  not  only  impor- 
tant  to  young  plants,   but  is   necessary   at   all   stages    of    the     plant's 

The  chief  function  of  phosphorus  may  be  eaid  to  be  aid  In  the  pro- 
duction and  transportation  of  the  proteid  substances.  These  proteid 
bodies  which  are  produced  in  the  leaves  are  finally  transported  to  the 
s(-ed,  where  tbey  accumulate  to  the  greatest  extent.  From  60  to  79 
per  cent,   of  the   total   phosphates   removed   in   a   crop   is   found   in  the 

The  translocation  of  phosphoric  acid  in  the  plant  is  very  interesting. 
It  is  the  moat  mobile  substance  of  all  the  inorganic  constituents  of 
plants.  It  is  continuaUy  moving  from  the  lower  to  the  upper  part  of 
plants,  and  a  large  percentage  of  phosphoric  acid  fonod  in  the  grain 
was  moved  from  the  leaves  and  stems  of  plants  even  after  it  had  onn 
ecme  to  a  rest  in  these  organs. 

In  speaking  of  the  function  of  potassium.  Professor  Snyder,  in  his 
excellent  work  on  "The  Chemistry  of  Plant  and  Animal  Life,"  says: 
"Potassium  ia  one  of  the  most  important  and  least  variable  of  all  the 
elements  found  in  the  aah  plants.  It  is  quite  evenly  diatribnted 
throughout  the  growing  plant,  and  generally  occurs  in  the  entire  plant 
in  the  largest  proportion  of  any  of  the  essential  aah  elements.  It  is 
taken  up  in  the  early  atagce  of  plant  growth  and  is  always  present  to 
the  greatest  extent  in  the  active  and  growing  part*  as  in  the  leave* 
where  the  production  of  plant  tissue  occurs.  Potasalnm  ia  one  of  the 
elements  most  eeaenttal  for  the  plant's  development."       , 
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"The  foDctioQ  of  potaasium  ia  apparsntly  to  aid  in  the  production 
•nd  trauBportation  of  the  carbohydrate  compouDde,  as  Btarcb  and  sugar, 
and  thus  indirectly  in  the  formatioii  of  all  organic  matter.  In  augar 
and  atarch -producing  crops,  ai  sugar  beets  and  potatoes,  it  takes  an 
important  part  in  the  growth  and  development.  Potassium  doubtless 
has  much  to  do  in  the  way  of  regulating  the  acidity  of  the  sap  by 
fonoing  organic  aalta,  such  as  potsssiam  bitartrate  in  grapes.  At  the 
time  of  seo^  formation , there  is  a  s'ight  retrograde  movement  of  the 
potash,  in  some  cases  a  small  part  being  returned  to  the  soil.  The  sup- 
ply of  available  potash  in  the  soil  has  great  influence  upon  the  vigor 
of  plant  growth.  Weak  and  sickly  plants  are  always  deficient  in  potash. 
Some  crops  require  more  for  growth  than  do  others,  and  somo  eipe- 
jienee  difficulty  in  obtaining  it.  Some  plants  contain  such  large 
amounts  of  potaah  that  they  are  called  'potash  plants.'  " 

All  research  shows  that  in  the  higher  order  of  plants  potassium 
cannot  be  replaced  or  substituted  by  any  otlier  element. 

It  is  a  common  fact  to  all  plants  that  the  various  constituents  move 
about  in  the  plant  during  its  growth. 

The  leaf  of  the  plant  is  its  laboratory  where  food  is  prepared  for 
the  support  of  the  parts  of  the  plant.  But  when  the  leaf  has  grown 
o!d  and  the  purpose  of  its  existence  has  been  performed,  it  gives  up  its 
life  and  subatance  to  perfect  the  new  part  of  the  plant  and  finally  to 
the  perfection  of  the  seed  whereby  the  plant  may  perpetuate  itself. 

It  is  known  that  plants  do  not  have  the  same  chemical  composition 
at  different  stages  of  growth,  and  it  is  due  to  the  discovery  of  this 
seientifle  principle  that  we  have  been  taught  some  highly  important 
lessons  as  to  the  times  and  seasons  at  which  crops  may  best  be  harvested. 

There  is  yet  much  work  to  be  done  in  adding  to  our  present  knowl- 
edge of  the  special  functions  of  different  plant  food  constituents,  and 
no  fle'.d  of  research  offers  better  opportunity  to  our  scientists  than  the 
investigations  of  this  character. 


The  PBESIDENT:  Gentlemen,  this  ends  the  pro- 
gram of  essays  that  we  have  before  us.  Now,  we  have 
half  an  hour  before  dinner  and,  as  a  great  many  of  the 
members  wish  to  leave  at  2:30,  we  will  have  to  conclude 
our  work  within  that  time.  We  will  now  hear  the  reports 
of  committees,  then  comes  the  election  of  officers,  the 
selection  of  the  nest  place  of  meeting,  then  the  resohi- 
tions,  and  the  question  box.  The  time  of  meeting  has 
be«i  dianged  to  the  fourth  Wednesday  in  January,  1910, 
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wMcli  is  the  26tli  of  January.  I  thtok  the  next  thing  to 
be  determined  is,  where  shall  we  meett  What  is  your 
pleasure  on  that  subject,  gentlemen  T 

Mr.  ROGERS:  I  respectfully  invite  you  to  meet  next 
year  with  us  at  the  Agricultural  College  near  Sparta,  Ga. 

Mr.  MOERILL :  I  wish  to  invite  the  Society  to  meet 
at  Maeon  next  year.  It  is  the  most  centrally  located  city 
in  the  State ;  it  has  railroads  entering  it  from  every  point 
of  the  State;  it  is  the  Hub  of  the  State,  and  I  would  like 
to  have  you  meet  there,  at  the  Auditorium. 

'  The  PRESIDENT:  I  do  not  wish  to  say  anything 
detrimental  of  Macon,  but  the  last  two  sessions  we  had 
there  our  atendance  was  very  small. 

Mr.  WADE :  I  move  that  the  invitation  from  Sparta 
be  accepted. 

The  motion  was  duly  seconded  and  carried. 

The  PRESIDENT:  The  next  business  in  order  is 
the  election  of  a  President,  Secretary  and  Treasurer  for 
the  ensuing  year. 

Prof.  McliATTON :  I  move  that  the  present  oflScers 
be  re-elected  for  the  next  year. 

The  motion  was  duly  seconded  and  the  present  oflScers 
were  declared  re-elected  for  another  year,  to-wit:  P.  J. 
Berckmans,  President;  J.  B.  Wight,  Secretary;  L.  A. 
Berckmans,  Treasurer. 

The  PRESIDENT:  I  have  been  trying  for  thirty- 
three  years  to  get  out  of  harness,  but  it  seems  you  won't 
let  me.     I  am  willing  to  do  the  b^st  I  <?{iB  for  the  success 
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of  the  organization,  but  I  will  only  undertake  to  serve  yon 
upon  condition  that  we  have  more  enthusiasm  and  more 
interest  taken  in  the  welfare  of  the  Society;  and,  unless 
we  can  get  a  larger  attendance  at  the  next  meeting  and 
show  that  our  work  is  appreciated,  then  I  won't  promise 
you  to  do  as  much  as  I  have  done  heretofore.  I  think  you 
owe  that  to  yourselves,  that  you  keep  up  this  organization 
with  greater  zeal  than  you  have  manifested  lately.  I 
thank  you  very  kindly  and,  as  I  have  said,  I  will  serve  you 
to  the  best  of  my  ability  on  those  conditions.  The  nexi 
thing  in  order,  gentlemen,  is  to  fill  some  vacancies  among 
our  Vice-Presidents. 

Mr.  WIGHT:  J  move  that  the  President  be  author- 
ized to  fill  all  these  vacancies  as  he  may  see  fit. 

The  motion  was  duly  seconded  and  carried,  and  tlie 
President  authorized  to  fill  the  vacancies  now  existing. 

The  PRESIDENT:  We  ^ill  now  hear  the  report  of 
the  Committee  on  Resolutions,  by  Mr.  B.  W.  Hunt,  Chair- 
man. 

Mr.  HUNT :  The  Committee  on  Resolutions  desires 
to  report  as  follows : 

let.  We  wish  to  expresa  tbe  appreciation  of  all  members  of  tliis 
AMoeiation  to  tha  presiding  officer  for  hia  tactful  and  kindly  service, 
Dot  onl7  on  this  oecasion,  but  for  tbe  past  thirty-three  years,  which  has 
been  nnselflahly  given  to  the  advancement  of  harticultiirc  among  us. 

2nd.  We  desire  to  thank  the  Southern  Eipresn  Company  for 
courtesies. 

3rd.      We  wish  to  return  to  the  proprietors  of  the  palatial  Georgian 
Hotel  our  thanks  for  the  use  of  the  auditorium  during  our  meetings. 
'    4tb.    The  citizens  of  Athens  make  us  debtors  to  them  for  the  boun- 
tifo]  barbecue   and  the  pleasant  excursion  through  their  historical   city 
of  beautiful  residences. 
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Stb.  To  the  pr«as  of  Georgia  for  free  publieatiou  and  annonueenMnt 
of  ouf  aDQual  seasion,  we  are  truly  gratefu]. 

6th.  We  thank  the  Southern  Bailwaj'  Company  for  the  prewnee  of 
their  representativea. 

7th.  We  extend  our  appreciative  thanka  to  the  Hon.  James  Wilaom, 
Secretary  of  Agriculture,  for  having  requested  the  presence  at  our  an- 
nual meeting  of  Ool.  O.  B.  Braekett,  Chief  Pomologjst  of  the  United 
States   Department   of   Agriculture. 

etb.  To  President  Soule  of  the  State  Agricultural  College  and 
members  of  its  faculty,  we  extend  our  thanks  for  their  valuable  aid  if 
making  our  sesaion  auccessful. 

Our  Secretary  is  requeeted  1o  aend  by  mail  a  eopy  of  theae  rcaola- 
tiona  to  interested  parties. 

B.  W.  HUNT, 
B.   VonHERF, 
^  ■  H.    E.    WAERNICKB, 

Committee. 

Col.  WADE:  Ar  I  believe  the  question  box  is  now 
open,  there  are  two  questions  which  I  wish  to  ask.  lo 
the  first  place,  the  question  of  the  shipment  of  diseased 
trees  into  the  State  is  one  of  serious  moment.  I  think 
the  matter  ought  to  be  taken  before  the  Legislature,  and 
make  it  a  crime  for  any  nurseryman  to  ship  diseased  trees 
of  any  kind  into  this  State.  It  is  a  question  that  has 
been  discussed  many  times,  but  no  action  has  ever  been 
taken. 

My  second  question  relates  to  the  pear  or  leaf  blight. 
I  find  it  impossible  to  exterminate  this  dreadful  scourge 
except  by  cutting  out  the  limb,  or  the  entire  tree.  I  have 
never  been  able  to  find  anything  that  would  control  it, 
but  I  have  a  letter  from  California  stating  that  it  can  be 
cured.  If  any  of  our  Experiment  Station  people  here 
can  tell  us  anything  about  it,  I  should  like  to  hear  from 
them. 

Prof.  McHATTON:  I  was  going  to  ask  a  question 
about  pear  blight  myself.    The  AgricoUural  Department 
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at  Washington  has  a  remedy  which  they  offered  to  fnr- 
nish  me  if  I  would  give  the  result  of  my  experiments  to 
the  world ;  I  have  tried  it  for  a  year,  but  where  I  put  it 
on  according  to  directions  it  didn't  have  any  effect  at  all, 
and  where  I  put  on  enough  to  kill  the  bacteria  it  also 
killed  the  tree.  We  had  a  long  correspondence  on  the 
subject,  and  nearly  came  to  blows  through  the  mail,  so  to 
speak. 

Col.  WADE :  I  would  like  to  ask  if  there  is  any  way 
to  stop  crown  gall,  and  to  know  whether,  if  one  tree  is 
affected  with  it,  it  will  give  the  disease  to  the  next  tree, 
or  the  entire  orchard? 

Mr,  LEWIS:  I  don't  think  there  is  any  danger  of 
transmitting  the  disease  by  coming  in  contact  with  it. 
The  experiments  seem  to  indicate  that  it  is  not  very  con- 
tagious;  there  are  two  forms  of  the  disease,  however,  and 
one  is  much  more  contagious  than  the  other. 

Col.  WADE:  In  one  instance  that  I  know  of,  it  de- 
stroyed an  entire  orchard. 

Mr.  LEWIS:  It  has  been  found  that  it  can  be  pre- 
vented by  using  rubber  bands  around  the  trees. 

Prof.  McHATTON:  I  wish  to  make  a  motion  that 
the  President  at  his  leisure  appoint  a  Committee  to  draw 
up  some  resolutions  on  the  death  of  Capt.  R.  E.  Park, 
who  was  one  of  the  Vice-Presidents  of  our  Society;  and 
that  a  copy  of  these  resolutions  be  sent  to  the  family  of 
Capt.  Park,  and  that  they  also  be  spread  upon  the  minutes 
of  the  Georgia  State  Horticultural  Society. 


D,3,l,zec.y  Google 


Col.  FORT:  C'apt  Park  having  lieen  a  persoual 
friend  of  mine,  I  request  that  I  be  included  in  that  Com- 
mittee : 

The  PKESIDENT:  I  will  appoint  you  Chairman  of 
the  Committee,  and  you  may  choose  your  own  co-ordi- 
nates. 

Mr.  WIOUT:  There  are  a  great  many  plants  that 
have  been  originated  or  introduced  into  Georgia  by  a 
certain  party,  and  Georgia  horticulture  owes  more  to  that 
party  in  tliis  resjiect  than  to  probably  every  other  person 
in  the  State.  It  is  not  necessary  to  name  the  person  to 
whom  I  refer,  and  1  should  like  to  make  a  motion  that 
President  Berckmnns  be  requested  to  prepare  a  paper 
for  tlie  next  meeting  of  the  State  Horticultural  Society, 
giving  an  account  of  all  these  introductions. 

The  motion  was  duly  seconded  and  carried. 

Mr.  HUNT:  1  think  it  is  eminently  fit  and  proper 
that  we  should  work  Mr.  Berckmans  for  his  own  benefit, 
as  well  as  for  our  own.  He  has  been  giving  his  life  and 
his  services  to  us  with  very  little  liope  of  reward,  and 
what  goes  down  in  permanent  form  over  his  signature 
will  be  accepted  as  authority  in  years  to  come.  But  we 
also  prize  it.  That  is  the  field  in  which  he  can  do  the 
beat  work.  We  would  not  have  known  Darwin  if  he  had 
not  left  us  his  works.  If  Dr.  Berckmans  takes  up  half 
the  catalogue,  so  much  the  better.  Among  the  plants 
which  he  has  originated  are  the  three  biotas  which  I  re- 
ferred to.  I  went  througii  Bailey's  Cyclopiedia  of  Plants, 
and  there  is  practically  nothing  on  the  subject  of  biotas, 
juat  a  few  lines.     That  is  a  point  Mr.  Berckmans  should 
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cover,  and  also  bis  introduction  from  Japan  of  that  Citrus 
Trifoliata  and  what  it  has  done  for  the  citrange;  and 
many  other  plants  that  I  can  not  enumerate.  If  a  citi- 
aen  of  New  York  had  done  half  the  originating  that  Mr. 
Berckmans  has  done,  the  nurserymen  and  the  press  would 
publish  his  fame  abroad;  but  the  people  down  here  don't 
know  him.  I  want  him  in  this  paper  to  turn  himself  loose, 
and  tell  how  he  did  it  and  why  he  did  it,  so  that  the  people 
who  come  after  him  may  imitate  him. 

Col.  WADE:  I  wish  also  to  insist  on  this  motion.  I 
think  we  ought  to  appreciate  our  President  while  he  is 
still  with  us,  and  not  wait  until  he  is  dead  to  cover  his 
grave  with  flowers. 

Mr.  MORRILL :  I  will  have  to  differ  with  my  brother, 
Col.  Hunt.  I  have-always  been  under  the  impression  that 
Mr.  Berckmans  had  a  world-wide  reputation,  not  only  in 
the  South  and  the  United  States,  hut  the  wliole  world.  I 
heard  of  him  before  I  ever  came  South,  in  the  West  and 
in  the  East.  You  can  not  confine  Dr.  Berckmans  to  the 
State  of  Georgia;  the  world  knows  him,  and  1  will  have  to 
differ  with  my  brother  on  that  line. 

Col.  WADE :  I  want  to  ask  Mr.  Fleming  a  question 
about  our  Fruit  Exchange:  Where  did  you  get  this  in- 
formation, that  2,000  ears  this  year  netted  about  the 
same  as  6,000  ears  last  year! 

Mr.  FLEMING:  I  wasn't  accurately  quoted  on  that 
point.  There  was  no  information  at  hand  as  to  what  this 
crop  last  year  netted,  and  certainly  there  could  be  no  in- 
formation as  to  what  the  crop  this  year  netted.  The 
papers  have  no  doubt  drawn  more  or  less  on  their  im- 
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agination,  but  we  have  pretty  good  ideas  in  a  general  way 
as  to  results. 

Col.  WADE :  Have  you  any  estimate  as  to  what  the 
average  car  sold  for  this  yearT 

Mr.  FLEMING :  It  would  be  a  matter  of  guess  work 
for  me  to  estimate  it. 

Col.  WADE:  It  seems  to  me  that  these  figures  have 
been  over-rated.  The  result  is  that,  while  the  Exchange 
will  help  central  and  southern  Georgia  and  we  want  to 
see  the  organization  succeed,  we  don't  want  it  to  succeed 
by  hitting  somebody  else.  Is  it  not  a  fact  that  it  was  on 
account  of  the  short  crop  that  you  had  so  many  cash  buy- 
ers this  year! 

Mr.  FLEMING:  No,  sir,  I  don't  think  so.  The  short 
crop  played  but  a  small  part  in  the  f.  o.  b.  proposition. 
As  I  understand  it,  the  movement  from.your  territory  was 
made  up  entirely  of  miscellaneous  shippers,  and  you  can 
not  expect  cash  buyers  to  come  into  a  territory  where 
there  were  no  solid  cars  loaded. 

Col.  WADE:  There  were  three  cars  loaded  there; 
our  normal  condition  is  about  500  cars. 

Col.  FORT :  I  move  that  we  adjourn  until  January 
26th. 

The  PRESIDENT.  I  thank  you,  gentlemen,  for  the 
attention  you  have  shown  in  these  deliberations,  and  also 
for  your  kindnesses  to  me;  and  now,  when  we  adjourn 
until  January  26th,  I  hope  you  will  not  come  to  that  meet- 
ing with  only  a  corporal's  guard,  as  you  did  this  time, 
but  with  a  brigade.    I  now  pronounce  this  session  ended. 
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CAPT.  R.  E.   PARK. 

Mr,  J,  P.  Fort,  at  liis  own  request,  was  appointed  by 
the  chair  to  prepare  memorial -resolutions  relative  to  the 
death  of  Capt.  E.  E.  Park.  Mr.  Fort  brought  forward 
the  following  resolutions  and  the  same,  on  being  ap- 
proved, were  placed  upon  the  minutes  of  the  Society* 

This  Society,  as  well  as  the  State  of  Georgia,  suffered 
a  great  loss  in  the  death  of  Capt.  Park. 

I  knew  him  personally  for  nearly  half  a  century.  A 
man  of  great  probity  of  character,  of  unswerving  integ- 
rity, and  strong  intellect. 

He  illustrated  our  State  upon  the  field  of  battle. 

In  all  the  relations  of  life  as  husband  and  father  his 
character  shone  forth  as  a  true  Southern  gentleman. 

Our  eyes  are  suffused  with  tears  when  we  bid  farewell 
to  this  intrepid  soldier  and  honest  man. 

He  served  the  Georgia  State  Horticultural  Society  as 
Vice-President  for  the  Seventh  Congressional  District 
during  many  years,  where  his  wise  counsel  and  good  work 
in  its  progress  were  always  freely  given.  His  associates, 
who  miss  his  companionship,  hereby  dedicate  this  page 
in  our  proceedings  to  the  memory  of  one  who  was  an 
earnest  co-worker  in  our  cause. 
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CATALOGUE  OF  FRUITS. 


PLAN  OF  CATALOGUE. 

To  enable  tbe  Society  to  publish  a  full  and  reliable  catalogue  of  fruits 
vrhicb  are  successfully  cultivated  in  Georgia,  and  in  view  of  the  vast 
ilifferences  which  the  climatic  influence  of  the  several  sections  of  our 
State  has  upon  the  same  fruit  cultivated  upon  the  mountains  or  near  tbe  - 
seacoast,  it  has  been  deemed  advisable  to  divide  tbe  State  into  four  dis- 
tinct sections. 

1.  The  Upper  or  Mountainous  Region,  comprising  tbe  counties  of 
Banks,  Bartow,  Catoosa,  Chattooga,  Cherokee,  Cobb,  Dade,  Dawson, 
Faftnin,  Floyd,  Forsyth,  Franklin,  Gilmer,  Gordon.  Habersham,  Hall, 
Haralson,  Lumpkin,  Milton,  Murray,  Paulding,  Pickens,  Polk,  Rabun, 
Stephens,  Towns,  Union,  Walker,  White  and  Whitfidd. 

2.  The  Middle  Region,  comprising  all  of  the  counties  of  the  State  not 
included  by  name  in  the  other  three  regions. 

3.  The  Southern  Region,  comprising  the  counties  of  Appling,  Baker, 
Ben  Hill,  Berrien,  Brooks,  Calhoun,  Charlton,  Clinch,  Coffee,  Colquitt, 
Dougherty,  Early,  Echols,  Grady,  Irwin,  Jeff  Davis.  Lowndes,  Miller, 
Mitchell,  Pierce,   Thomas,  Tift,  Turner,  Ware,  Wayne  and  Worth. 

4.  The  Lower  or  CoaH  Region,  comprising  the  counties  of  Chatham, 
Bryan,  Liberty,  Mcintosh,  Glynn  and  Camden. 

The  explanations  of  the  columns  will  be  found  under  each  class  of 

The  varieties  named  in  the  several  lists  are  of  recognized  good  quality.  . 
inferior  or  rejected  varieties  being  omitted. 

Synonyms  are  given  in  a  few  instances  only  where  it  was  deemed 
necessary:  these  are  placed  after  the  adopted  name. 

One  "*"  indicates  that  the  varieties  succeed  well  in  the  region  named 
at  the  head  of  column.  Two  "**"  indicate  the  varieties  most  highly 
recommended.  No  "*"  indicates  no  report,  or  that  the  variety  is  not  suf- 
ficiently tested.      A  dath  "— "  indicates  that  the  variety  is  unsuited. 


EXPLANATION  OF  TABLE. 

Explanation  of  Columns— 
Column  1— Name  of  varieties. 
(■olumn  2 — Season  of  maturity. 

Column  3— The  particular  use  for  which  it  is  best  adapted. 
Columns  4,  5,  fi  and  7— The  regions  for  which  the  varieties  are  recom- 
mended. 

Column  8— Remarks. 
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AtPLES. 

Explanation  or  Abbrbviationa — 

Column  2 — SeatoTu — S,  summer;  A,  autumn;  W,  winter,  E,  early;  L, 
l&te;  E.  S.,  early  summer;  L.  W.,  late  winter,  etc. 

Column  3 — V»e — K,  designates  varieties  recommended  only  for  the 
kitchen  or  cookiuK  purposes;  D,  for  drying;  C,  for  those  specially  intend- 


ed for  cider, 
may  be  considered 


most  valued  for  market 
I  table  or  dessert  sorts 


Vaneties  not  marked 


-    ES  ■  M  I* 
.  LW  I  U  '■■ 


ty.  axcellmt  keeper. 


e  soils  liable  M  blight  ol 


..A      M  . 
Uatos A   ,M'. 

ChstUhoo<lM« '  W  iM! 

Caffmaa E      M  , 

Cullasaga EW  ...• 

DBharcKm A    I 

EulyHureat. ES  l  M  • 

Elsia  Pippin A      M  '. 

EquiDeleiM  (syni..  Biiche-  '         ,       i 

lor,  Buckjnahajn) A    I  M  * 

Etflwsli  (gya  .Coopor'a  Ked)     W  '  M  * 

Fall  Pippin AM* 

Fainily 8     M 

Oranostein ES    K 

Crimea' Golden EW    M  ' 

Hargrove lA      M 

Hiley'i  Eureka LW    M 

Hockett'a  Sweet LW    il  ' 

Hominy  (syns.,  Sumrner    . 

Queen  of  Kentucky  .Sops 

oi  Wine) 8     M  • 

Horn LW  .-> 

Hone 8     K  !■ 

Jewett'a  Boat S    ...'. 

Julian 8  '  K  i" 

KsasaBQoeen B     Ml  ' 

Kentucin    Red    8tnnk,  [       ' 

(•mTrBiadfanJ's  Best).     AH'' 

Kiunard W    M  ,*' 

Lanier. A      M  . 

MmsOBi W     M  •' 

Maverick's  Sweet W,M     ' 

Kay  Pippin ES  ...    ' 

Uitchdl'B  Cider. 8  I  C  . 


Lorge,  suiant.  very  fii 
Profitable  faU  apple. 


needs  stroneeoilisubjeet  to 
:  fine  keeper. 


J. 


prolific. 

Good  kerawr;  open  grower.       (two  months. 
Superior  lor  cookina  and  drying  ^rolifie  stasis 
Very  Islve;  very  good;  stout  grower. 
Productive;  eioelloiit  iot  cider:  showy  fruit. 
Very  showy ;  reLiabic  bearer. 

Fine  grower. 

EiceOcQt  (or  Mountun  Regie 
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APPLES.— Continued. 
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CRAB  APPLES. 

NA.ME 

■3| 
1" 

ii 

REMARKS 

g^°£.'::::::::::: 
Y"^Li,?ri«-„::;::'::: 

* 

*    Urgcstand 

mn»(  showy. 
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APPLES. — Continued. 


LKADIKG    VARtETIKS    OF    APPLES    I 

Summer — Astrachan,  Early  Harvest,  Gravenstein,  Hominy,  Horee, 
Kaneaa  Queen,  Red  June,  Yellow  Traosparent. 

Autumn — Buncombe,  Equinetelee,  Fall  Pippin,  Hargrove,  Bonum, 
Mrs.  Bryan,  Home  Beauty,  Striped  June,  Wallace  Howard, 

Winter — Arkansas  Black,  Black  Warrior,  Ben  Davis,  Grimes' Golden, 
Horn,  Hockett'B  Sweet,  Mangum,  Romanito,  Rough  and  Ready,  Shockley, 
Stephenson's  Winter,  Terry,  Yates,  Winesap,  Winter  Queen,  York  Im- 
perial. 

PEACHES. 

Explanation  of  Columns, — 1st,  name  of  variety;  2d,  class— fre^ 
stone  or  clingstone;  3d,  color  of  flesh;  4th,  season;  6th,  use.  Remainin 
columns  denote  the  region,  etc. 

Abbreviations. — Class — F,  freestone;  C,  clingstone;  S.  C,  semi-cling 
Flesh — W,  white;  Y,  yellow;  R,  red.  Season — E,  early;  VE,  very  early; 
M,  medium;  L,  late;  VL,  very  late.  Very  early,  ripens  from  end  of  May 
to  June  20th;  early,  from  August  10th  to  October  1st;  very  late,  from 
October  1st  to  November  10th.  Use — F,  for  family  use  only;  M,  the 
most  valuable  for  market;  D,  the  most  desirable  for  drying. 

RalinE.    ' 


AlbriBht'a  Oct 

Akiander.  (s)-i]..  Anisden 

Amelia,  (ayn.,  Stromaa'd 

CarDim4 

BaMwin'sLata 

B*rie..._ 

BrHDdywina 

Buattiui's  Oct(*er 

chflir'^c-hoii;";:: :::::: 

Cbmmpioa ,,,,,,, 

HiineBc  Cling 

Chinese  Fr«j 

Columbia.  (*yn»..  Indinn, 

Pace) 

Cora : 

CoraeUa 

Cmwtord'i  Early 

Crawford'a  Late.. _ 

Daiby. 

Demming"!  Sepiomber. . . 

Doctor  Berekmaiw 

Eariy  TillotJwn 


lY    M    .  M      • 

^JVL    M   h 
W  VE  I  M  '" 


I'  VL  '  F  • 
V  M  MF  L_ 
•  ••  F  I  • 
F      ■ 


.  very  good  Ule  variply. 
luality  good,  lor  its  seiuon;  bright 
raloT;  still  profiubic  ID  aomc  sec- 


.  Of  Chinese  type ;  earlier  than  Elberta 
'  L  ■         .  excellent. 

.  F  LTket. 

A  very  late  dins. 

■  Si  Vo^II. 

.  O  iiulily. 

'  F-.,.„ i  large:  subieet  to  rol. 

.  Somewhal  earlier  thaa  Thurber. 

>  i:see11ent  for  nil  purposes 
.  .Superior  to  lUldwin. 
.  Piccciles  Uelle:  proQibing. 
.  Good,  but  small; 


rTo'fiiTey. 
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PEACH  ES— ContiDued 


Ekton'i  Ooldsa ' 

Elberta ■ 

FleitM  8t.'ioiio,"(jyD.'," 
UayB«uty) 

General  Cee,  iaya,,  R.  E. 

Geneni  f ftyl'ar. '...   < 

Ooode'i  Oototwr _.   • 

Gardon '  • 

Qjreenjboro. ----,.,..-,. 

Heath  White,  (syn.  White 
Enaliiih) ( 

Hiley,(«yn!,Earii'BeUe).i  : 

Kent,  (Byii.,'Dr.Ht>u)---   ' 
Ltidy  Ingold ,.„.,..._    . 

Lemon  Cliui.  (ayn..  Plne- 

■pple) < 

Mayflower. _ 

Mamie  Ro39 

HiuLola 

Moualain  Roee 

Mufloogee. -.,[ 

Nawiniton  Cling '  i 

OldmixonFree 

OldmiioD  Clint '  ' 

Ojoeoia"'.ir;i;;iri;;^;; 

Pallas 

Pendleton __ i 

Pieqilet's  Lata . 

Red  Bjver.'.'.l"'.'.'..'/.'.'. 

Robert.' - 

Sslway ; 

Slappey _. 

StiDMn's  Oetober I 

Stump  the  Worid , 

Siuqudiannnh 


W   M  1 

R    E  1 

R  VL  i 

y  L  1 

W  VE  1 

W   L  1 

W   E  ! 
R    M 


7  large  and  handsome- 
ly reliable  than  iU  parent.  Chin 
7  good  early  clinK- 

cetleat  lale  variply;  Rood  quality 

Quality  very  good;  ptnfi tabic  majke* 

"    ■  (martlet, 

[oellent  for  pmcrving  sod  bom* 

Very  iuiey  and  Bood.  (than  oriotc- 
Rxcellcnt  quality;  three  weeln  lata 
o  Carman:  promiaing. 

ExetJIent;  »>aevhat  eariicr  than  E 


«  the  earliut  of  a] 


tc  fleshed  Columbia-,  gc 


One  o(  thebest  yell 
■  f  reosifioe  o(  Ii 
3eedlingof  honey;  t 


tender  tor  loaSret. 


Beet  very  late  n 
Not  aa  valu^le 


13  ionaeiiy. 

ronueing. 
quality:  praatabi* 


PEACHES— Continued. 
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1  Ratine 

NAME 

1 
il'l 

1 

lii! 

ill  II 

REMARKS. 

.  _  Good  la(«  cl 


..  Venrt 


. , ^;Juiie.  (iiini 

sriy ;  good  quality;  very  pntm- 


LEADINQ  VABIETiea  IN   ORDER  OF  MATURITY  FOR   FAMILY  USE  OR  HOME 
MARKET. 

Mayflower,  Victor,  Sneed,  Alexander,  Greensboro,  Red  River,  Ford, 
Carman,  Waddell,  Kennesaw,  Mamie  RoaB,3t.  John,  Hiley,  Lady  Ingold, 
Dr.  Berckmnns,  Mountain  Rose,  Champion,  Everbeariog,  Early  Craw- 
ford, Pallas,  General  Lee,  Chinese  Free,  Thurber,  Oriole,  Elberta,  Chair's 
Choice,  Berenice,  Plant,  Columbia,  Robert,  Lemon,  Juno,  Salway,  Pic- 
quet.  White  Heath,  Demmings,  Pendleton,  Eaton's  Gold,  Cora,  Albright, 
Summerour,  Stinson'a  October. 

LEADIKO    VARIETIES    FOR    SHIPMENT   TO    NORTHERN    AND    WEST- 
ERN   MARKETS. 

Greensboro,  Carman,  Waddell,  Mamie  Ross,  Hiley,  Belle,  Chinese 
Free,  Thurber,  Elberta,  Robert,  Salway. 

NECTARINES. 
Boston,   Coosa,   Downton,   Early  Newington,   Early  Scarlet,   Early 
Violet,  Elruge,  Golden  Cling,  Hardewick,  Hunt's  Tawny,  New  White, 
Red  Roman,  Stanwix,  Victoria. 

Reports  from  every  section  state  this  fruit  to  be  unreliable,  owing  to 
attacks  of  the  Curculio,  and,  unless  carefully  sprayed,  is  unproductive. 
APRICOTS. 
Explanations  and  abbreviations  same  as  Peaches. 
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APRICOTS — Continued. 


NAUE. 

1 

•s 

■^    It 

M  SI                       REMARKS. 

III 

F    YR 

E   __.J  •:  ♦ 

s  .--■;  • 

l^^^^pr 

::;; 

1  1 

POMEGRANATES. 
The  Climate  of  Mountain  Region  Ib  too  cold  to  grow  this  Plant. 


Ehclish: — Juglans  rcgia — The  most  suitable  soils  are  caJcareous  clay, 
loam,  gravelly  or  stony,  naturally  well  drained;  stiff  clays  retentive  of 
humidity,  are  unsuited. 

Particularly  in  the  Southern  and  Coast  regions  the  English  walnut 
does  not  live  well  on  its  own  roots.  The  Black  walnut  is  being  experi- 
mented with  as  a  stoclc  on  which  to  bud  or  graft  the  English  walnut,  and 
results  so  far  are  very  promising. 

132 
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^NGUsa  OS  coHUON — this  is  the  typical  variety,  Irom  which  are 
derived  the  followiog  forms  of  sub-varities  not  profitable  east  of  the 
Rocliy  HouataioB. 

Ckaberte — Nut  oval,  medium,  full  kernel,  rich  in  oil,  blooms  late. 
Early  Bearing  (Preparturiena) — Nuts  medium,  nearly  round,  good 
quality.     The  tree  is  remarkably  prolific  and  begins  to  yield 
fruit  at  from  four  to  five  years  from  seed.     Half  hard  shell. 
Frajtquetle — Large,  oblong,  pointed,  full  kernel,  half  hard  shell. 
Mayette — Nuts  produced  in  pairs,  half  hard  shell,  full  kernel,  ex- 
cellent quality. 
Parisiemie — -Large,    oblong,    halt   hard    and    rough   shell,    kernel 

scarcely  filling  the  shell.     Very  prolific  and  of  good  quality, 
St.  John — Nuts  medium,  hanl  shell,  good  quality.     Blooms  latest 

of  all,  and  valuable  where  late  spriog  prevails. 
Thin  ShtUed — Nuts  large,   oblong,   very  thin  shell,  of  excellent 
quality  and  the  standard  dessert  variety.      Keeps  sweet  a  long 
time.     Its  shell  is  likely  to  be  crushed  when  roughly  handled. 
Barthtre — Nut  very  long,  half  hard  shell,  full  kernel, 

L   pendulous   clusters,    wholly 

Cut  ieaoed— Leaves  deeply    lacinated.     Nuts   medium,    of  good 

quality. 
Long  Beaked — Fruit  with  a  long  beak.     Of  no  special  commercial 
value. 

Walnut  iwKtt:  "(1)  Juglana  SieboUliana — ^A  native  of  the  moun- 
tains of  Japan;  extremely  hardy  and  vigorous  grower,  with  beautiful 
and  symmetrical  form.  Nuts  have  been  produced  at  three  years  of  age. 
Wonderfully  productive.  On  older  trees  the  clusters  consist  of  from 
6  to  20  nuts.  Shell  thicker  than  that  of  the  English  Walnut.  Meat 
sweet  and  of  good  quality. 

(2)  Juglana  cardiftyrmie — Differs  from  the  preceding  variety  in  the 
form  of  nut,  which  is  broad  pointed  and  flattened;  of  medium  size,  with 
thinner  shell  than  Sieboldiaaa,  and  if  cracked  longitudinally  the  kernel 
may  be  removed  entire.  Meat  of  good  quality.  Tree  very  vigorous 
grower;  attains  great  height  with  magnificent  head.  Probably  the  best 
of  Ihe  cultivated  walnuts  for  this  section. 

Walnut,  Americas  Black — {Juylana  nigra) — Fruit  large,  very  hard 
shell,  kernel  sweet.  Doubtless  susceptible  of  producing  improved  varie- 
ties by  judicious  selection.     Timber  value  for  cabinet  work. 

Walnut,  Akhv  Gkev  on  Bl'tter  tivt— (Juglana  cinerea) — Mountain 
districts,  nut  large,  hard  shell.  May  be  improved  under  cultivation. 
The  timber  is  valuable  for  cabinet  work. 
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PECANS. 

(LUt  Revised  by  J.  B.  Wight,  Cairo,  Oa.) 

{Hicora  pteon.) 

Pecans  succeed  in  almost  any  soil  except  deep,  poor,  sand,  but  more 
fertile  the  soil  the  better.  They  should  be  carefully  cultivated  tn  secure 
best  reEults. 

Hardy  from  Florida  and  Texas  to  Nebraska.  Nuts  vary  in  siie  and 
shape,  from  the  very  hard  shell  nuts  to  the  very  thin  paper  sfiell,  whicb 
sometimes  attain  two  and  &  half  inches  in  length.  Forms  rarely  repro- 
duce themselves  from  seed. 

The  Paper  Shell  commands  the  highest  market  prices.  In  shape 
fhey  vary  from  two  and  a  half  inches  long  by  three-quarters,  to  one  inch 
in  diameter  to  other  shapes  approaching  to  the  more  globular,  but  the 
distinctive  characteristic  is  the  more  or  less  thin  shell,  which  is  well  filled 
by  a  sweet  and  well  flavored  kernel.  Many  forms  of  the  paper  shell  claaa 
are  now  propagated  and  sold  under  recognized  names,  the  best  known 
of  which  follow  in  tabulated  form: 

ExplanationofColumnsand  Abbrbviations— let,  name  of  variety; 
2d,  origin;  ltd,  size — M,  medium;  h,  large;  VL,  very  large;  4th,  shape — 
O,  ovoid  or  plump;  L,  oblong;  P,  pointed;  5th,  quality — G,  good;  VG, 
very  good;  B,  best. 

Ratino — Same  as  for  other  fruit. 

The  following  list  includes  those  that  have  proved  the  best  for  Geor- 
gia. Several  varieties  formerly  catalogued  have  been  left  out  from  the 
fact  that  they  are  not  sufficiently  meritorious.  A  few  new  and  prom- 
ising varieties  have  been  introduced. 


kl 


Alloy Mi 

Bradley Ft 

Curtis I  Fl 

DBlma» I  Mi 

Pratacher La 

Jerome Ls 

HoneynulEcr  ...  Ij 

Nelson.  I  I' 

P»b9t-. 

Preside 

Behley. 


n«. 


'•  Eicellont  tiuflJity. 
"  Esiiy  and  sbundant  beaier. 
■StoaJard:  besltliy:  relinblo, 
ColuRibiaD;  veiy  prolific. 
.  Seedling  of  Pride  of  Uie  Cosa 


Viputiua  sroi 


promiaiDg  varietr- 


.„Gooylc 


Hard'Sheil  Pecans  vtiry  in  size  and  shape  of  auts,  the  larger  formg 
being  two  inohea  by  three-quarters,  and  many  are  of  excellent  quality 
but  as  a  commercial  commodity  do  not  command  the  high  prices  of  the 
former. 

NoTC — The  impression  prevails  that  whenever  the  tap  root  is  cut  in 
transplanting  the  tree  never  bears  fruit.  This  is  a  ridiculous  assertion 
and  is  misleading,  as  it  is  contrary  to  all  past  experience,  because  of  the 
fact  that  most  of  the  thousands  of  bearing  Pecan  trees  found  through- 
out the  State,  had  their  tap  root  sometimes  reduced  to  a  few  inches  in 

CHESTNUTS. 
ATTterican  (Caatanea  denfata).  Nuts  of  medium  siEe,  usually  three 
in  a  burr,  the  middle  one  flattened  and  sometimes  imperfect,  the  outer 
coes  plano-convex;  flavor  sweet,  succeeds  in  almost  any  soil  not  too 
moist,  but  thrives  best  in  rich,  clayey  or  rocky  soils  in  the  upland  dis- 
tricts. Many  forms  have  been  produced  by  careful  selection  of  the 
latest  nuts. 

CkinqTiapin  (Castanea  pumila) — Nuts  small,  solitary  in  burr,  flavor 
Bweet.  A  small  tree  or  large  shrub,  succeeding  in  much  lower  sections 
of  the  State  than  the  chestnut.  An  improved  form  is  disseminated  under 
the  name  of  "Rush  Hybrid," 

European  (Castanea  vesca) — In  each  country  in  Europe  are  found 
forms  which  seem  specially  adapted  thereto,  and  known  mainly  under 
local  names.  The  following  may  be  classed  as  principal  varieties  and 
known  aa  commercial  sorts: 

Ordinary — Nuts  medium,   very  productive,   usually  propagated 

from  seed  and  the  varieties  known  as  European  or  Spanish. 
Exalade — Nuts  large  and  considered  of  the  best  quality:   tree 

rather  dwarf  and  productive. 
Pourtalonne — Nuts  very  large. 

Qreen  of  Limousin— Large,  and  keeps  sweet  and  a  long  time. 
Combale — Nut  very  large  and  trees  very  productive. 
Nourzillarde — Very  large,  and  requires  a  warm  soil  and  section. 
Lyons,  Luc,  Lusignan,  d'Agen,  etc.,  are  names  given  to  the  large 
nuts  usually  found  in  commerce. 
Identical  reproduction  by  seed  is  unreliable;  fifty  per  cent,  may  be 
taken  as  a  fair  average.     The  beat  varieties  are  increased  by  grafting. 

Japan — This  is  a  distinct  type,  resembling  the  European  more  closely 
than  the  American,  and  contains  many  forms.  Nuta  grown  upon  seed- 
ling trees  vary  remarkably  in  aize,  some  being  acarcely  as  large  as  the 
American  sweet  chestnut,  whereas  others  are  larger  than  any  of  the 
European  sorts.  Hence  the  best  forms  can  only  be  reliably  propagated 
by  ([rafting.  The  word  Mammoth  can  not  always  be  applied  to  seed- 
lings, because  of  the  great  variation  In  size. 
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The  true  Mammoth  as  produced  upon  grafted  trees,  is  ot  very  large 
site,  sometimeB  attaining  one  and  three-quarters  by  one  and  one-half 
inches.  Flavor  sweet  but  inferior  to  the  European  Borte.  Burrs  often 
producing  four  to  five  nuts,  and  occasionally  as  many  as  seven.  Trees 
are  very  dwarf  growth,  and  begin  to  bear  fruit  at  two  yeara  from  graft, 
but  seem  to  be  short  lived. 

The  following  tabulated  Hat  includes  the  varieties  of  the  ErROPEAW 
(or  Spanitk)  and  Japanese  types  most  commonly  disseminated: 

Explanation  of  Columns  and  Abbhbviations — let,  name,  variety; 
2d,  size  of  burr— S,  small;  M,  medium;  L,  large;  VL,  very  large;  ML, 
medium  to  large;  3d,  size  of  nut— abbreviations  same  as  for  burr; 
4th,   maturity. 

Ratino  has  been  omitted  with  this  nut,  although  nearly  every  variety 
will  succeed  in  the  Mountain  Region,  many  in  the  Middle  Region,  and  a 
few  in  the  Southern  Region, 


NAME 

t 

"S 

1 

tutini 

11,3 

(European  Type.) 

i 

1 

HMnuii,,<.yn..  Slyer), 

« 

(Jopan™  Typo.)         ' 

VL 
M 

As  H  rule  unsuited  to  the  State  of  Georgia  owing  to  fruit  blooms  being 
injured  by  spring  frosts.  Occasionally  successful  in  the  Coast  and 
Southern  Regions.     Suited  to  the  Pacific  Coast  and   West  of  Rocky 
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Hard-Shell — This  section  comprises  several  varieties  with  sweet  and 
bitter  kernels.  The  latter  resist  spring  frosts  better  than  the  eweet 
virieltes,  and  often  yield  good  crops  of  nutx,  which  are,  however,  of  little 
value  for  culinary  purposes.  Where  successful,  the  following  sub-varie- 
ties produce  sweet  nuts:  Ordinary,  Large  Green,  Half  Hard  Shell,  all 
eweet  nuts;  Malherone,  Molirre,  Pialache. 

Soft  or  Paper  Shell,  Princeea,  Sultaiui,  IteterophyUe — This  is  the  most 
esteemed  for  using  in  a  fresh  state.  Peach  Almond,  a  variety  with  occa- 
sionally a  fleshy  hull,  in  this  resembling  a  peach.     Of  little  value  as  a 

FILBERTS. 
(Corylus  Avellana.) 
These  are  divided  into  two  classes:    1.     Filberts,  or  with  long  busks. 
2.  Hazlenuts,  or  with  short  husks.     These  plants  thrive  best  in  light  but 
rich  soils,  and  not  too  dry.      Plants  must  be  trained  to  single  stems  and 
very  low  heads,  all  suckers  carefully  removed.     The  best  varieties  are 
Cosford,   Kenlith  Coh,  Lombard,   Purple  Filbert,   White  Filbert. 
PEARS. 
Explanation  of  Coluuns — 1st,  name  of  variety;  2d,  season;  3d,  use; 
4th,  stock  upon  which  the  variety  succeeds  best;  remainder,  the  region  in 
which  the  varieties  are  rcommended. 

Abbreviations — Season  and  Use,  same  as  those  (or  Apples,  Stock — 
Q,  (dwarf)  quince;  S,  (standard)  pear  stock.  Where  not  marked,  the 
varieties  thrive  equally  upon  quince  or  pear. 


BwUrtt 

Belle  LucntivG , 

BeumBoK I 

Beurre  Clurgeau .__ 

Beumd'Anjou I 

BeuiTeI>wl I 

Beum  Ciffarrf ' 

ficuTTC  Ijuigelier I 

B«um8upeiGa I 

0.pp>  iflvorite ; 

Doyenne  d'£te , 

Doyenne  Itotusoek \ 

Ducheue  d'Angouleine__ 

Early  Harvest , 

Flemisb  Beauty | 


.  A  late  keeper. 

-  Veiy  fine  in  Mounti 


Sidly,  stan- 
inionly. 


_  Suited  to  aon 
•  <iopd,  hutUo 


good:  fallowa  Leeonlo, 
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PEARS— Continued. 


Kieffer 

l^wrence- 

Leconls.  (Byn.,    Cbiiua 

P«r) 

Mikado 

Ume.  VooSsibold 

Onoudasa 

(toband^  Summer- 

Ott. 

iteliance!!^" .  .1"  "  1 
Mt.  Mleluwl  Arehaacet.. 

Htxkel 

SheldOD 

Steven*'  Geneeee 

Smith's 

Wilder 


BEST    VARIETIES    FOR    MARKET    IN    ORDER    OF    UATURtTT. 

On  Quince— Beurre  Giffard,  St.  Michael  Archaagel,  Howell,  Duch- 
esse  d'Angouleme,  Seckel,  Beurre  d'Anjou. 

On  Standard — Doyenne  d'Ete,  Wilder,  Clapp's  Favorite,  Beurre 
Superfiu,  Bartlett,  Belle  Lucrative,  LeConte,  Flemish  Beauty,  Seckel, 
Beurre  Clairgeau,  Lawrence,  Kieffer,  Beurre  Easter  and  Winter  Nelis. 

Japanese  Type— Mikado,  Garber,  Mme.  Von  Seibold,  Magnolia  and 
Golden  Russet.  Very  productive  and  valuable  for  canning  and  evap- 
orating only. 

PLUMS. 

(Native  and  European.) 

Explanation  OF  Columns — lat,  name  of  variety:  2d,  color;  3d,  class 
— whether  free  or  clingstone;  4th,  Beason;  remainder,  region  in  which 
e  recommended. 


-Color— R,  red;  Y,  yellow;  B,  blue;  G,  green;  P,  pur- 
ple or  purplish.  Season- — As  for  Peaches.  Class — C,  clingstone,  F 
freestone. 
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Typ«   Hortuluie — Wild 
Goose  Group. 

Cilnibcrlsnd 

Vild  Goose 

T>-pf)— Chickuaw: 

Bnuty 

Hu^is 

Trpe — Cemifera: 
DtCandenc 

Type— My  robolana : 

Pinant   Pnmiu  Pburdii, 

or  Peisiiui  Punile-lMV- 

Type— 1 
Bradahaw. 
Coc's  Goldc 

Columbia- 

Danuon.  (ayn..  BUek) 
Duaos's  Puiple 

Imperial  Uace 

Mosul.  (syn.^Monxco) 

Monroe - 

Uoore's  (Arctic) 

OrieauB  {Smllh'i) 

SedOue 

Bhicraera  Pride 

y^wG^.'.'.'.'..'.'-'. 


PLUMS— Continued. 

Ratini. 


Y    C      VL    I..;  ■   *..  Productive:  poor  gunlity. 

R   C       B      '  •!  •,  ♦  ..Inferior  to  CUBonf  and  Wilder'. 


YR  C    VE    ; 

R    P    VE      '. 


r 


*  I  Valuable  only  oa  a  Torase  plant. 
I 

fTheCurculie  and  hroirn  rot()reventtlii« 
— .  — .      Whore  special  eareiaUken  to 


JAPANESE  PLUMS. 

PrunuB  Triflora  of  Botanists — Prunuo  Japooica.  of  Pomologiets. 

For  many  yeara  past  efforts  have  been  made  to  simplify  their  nomen- 
clature and  remove  the  perplexing  synonymy  resulting  from  the  Jap- 
anese names,  which  usually  refer  to  a  class  or  type  or  the  locality  from 
which  trees  are  exported,  and  have  resulted  in  the  confusion  which  has 
existed  in  their  nomenclature.  Specific  names  have  lately  been  adopted 
by  leading  American  Pomologists,  and  plums  disseminated  under  these. 

Abbreviations  and  Explanations — Same  as  for  Native  and  Euro- 
pean Plums.  Synonyms  entered  in  small  type  after  the  accepted  name 
of  each  variety. 
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JAPANESE  PLUMS— Continued. 


Dotal 


. . YR  i  ' 


Yello'  Fte^  Botan.  I 

Babmck - R 

Chobot  (I) 
Berckmuis YH 

Trueijooet  Uotau.  i 

Burbiink._ VR 

WHMII. 

Chabol -    R 

Bsiley. 
Chase. 
Funijiyii. 
O'Hiittankio. 
DoudlM..-- -    R 

GeonpsMjnl Y 

Hatlaokio  No.  I. 

Miksilo. 

Prolifie. 
Kelwy-- - -     P 

Kerr, ---    Y 

HBlUnkio  No.  2. 

UbIoDg  HHttookio. 
LutU- -- P 

WiHSE-UaUnkio. 
Otpa,.. --..    Y 

tjhiio  »n»>no. 
RedJuoe It 

N  uatc-no- Itolunkiu. 

Rid  Naltnte. 
Salauma P    ; 

Yonc-motno, 

Yone^moino. 

SagelsumB YR 

HimooL - H 

(Crossed  Varieties.) 
America YR 

Boton  and  Robiiuull. 

Apple P 

SaliuinaiuuIRubuuon. 
Bartlett R 

Chaleo.*"?„-.-A P 

Simon  and  llurbonk. 
Clima. R 

Abundonee  and  Bi- 


Oncof  the  beat;  nliabl 
.hippen 

IgDodqualilyanl 

Diffeis 

ul  ali^tly.  if 

my.  from  Chabot 

Quality 

good  in  some 
)t  to  overiwBT 

of  drooping  habii: 

•  Closely  rcsembtcg  Chabol. 

-:Gaod  quality;  suitiiblp  for  local  nmrki 


-  Ciuod  fnx«tonc:  light  bearer. 

•  One  of  tho  best;  Isrjte  and  fine:  pmfilable 


■  I  Ijrgr,  handsome:  promising. 
-iLatBe,  aiit.  bright,  red;  fine  flav 
<     unreliable. 

,  Pnsduclivp,  but  of  poor  quality. 

-jCloiely  nscmblee  Sataumn. 
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NATIVE  GRAPES. 

ExfLANATioNs  OF  CoLusiNS — Ist,  namej  2d,  variety;  3d,  seasoni  4th, 
lue;  remaining  columns  for  regions,  etc. 

Abbreviations— Color— W,  white,  B,  blue  or  black;  R,  red;  PB, 
pate  blue.  SeaEOa — E,  early,  maturing  from  beginning  to  end  of  July; 
M,  medium,  maturing  from  end  of  July  to  August  15;  L,  late,  maturing 
after  middle  of  August;  VL,  very  late,  maturing  after  middle  of  Septem- 
ber.    Use— M,  market;  T,  table;  W,  Wine. 


Pf'S:: 


lis  '^«^"'  *^}'---- 

DiaiDond . 

Goelhe  (Romra'  1) 

Lady  WMhimtton 

Ijndley  (llojrera'9)-,_ 
Memmso  (Rogers'  ID). 
ftlwWylio __ 


Ciuminj^Bin,     gyn.." 

Julj-) ___ 

Hertwmont,  (8yn.,War- 


KEi. 


good  qualify;  good  beiirer. 


.  Good  but  not  productive. 
•  Excellent;  shy  bourer  while  yoi 
to  tot;  OKCellent  quality. 


iGoogle 


J 


iarge  berry ;  poor  quiklitj 
Most  ceruin  bsarer;  goiHl  >r- 
Pulp  dissolving. 
An  eitullcnt  eoriy  variely. 


RIBTIES    FOR    UARKET    IN    ORDER    OP    MATUBITT. 

Moore's  Early,  Diamond,  Moore's  Brighton,  Ives,  Delaware,  Nisgora, 
Concord,  Perkins,  Diana,  Catawba,  Worden. 


Red — Norton's  Virginia,  Lenoir,  Clinton,  Concord,  Ives,  Thomas. 

White — Missouri  Riesling,  Catawba,  Delaware,  Elvira,  Warren,  Noah, 
Scuppemong. 

EUROPEAN. 

Are  only  suited  (or  cold  graperies,  the  best  are  Black  Hamburg,  Mus- 
cat of  Alexandria,  white  Cbaaselas,  etc. 
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STRAWBERRIES. 

ExpLAN.^TioN  OF  Columns — 1st,  name;  2d,  sex;  3d,  urigio;  4th,  use; 
3th,  season. 

Abbbeviations — Ses — P,  Pistillate;  H,  hermaphrodite  or  bisexual, 
Uae— F,  family;  M,  market;  LH,  local  market.  Season — E,  early;  VE, 
very  early;  L,  late. 


Long:  suitable  lor  ridimU. 

EnKllent.                                    (nurket. 

RictllcDC   (or   family    UH   and 

local 

Very  produilive  but  poor  oolol 

-;  *ill 

pay  when  beniea  are  cheap. 

Early  but  smalL 

EiceUent  late  borry;  yely  larjt. 

PnJfucti^narKe  anTfrag. 
Standi^  early  ihipper.  Qood  in 

Flor- 

Best  nmrlel  variety. 

(ida. 

Very  early ;  sby  bearer. 

Large,  productive:  desinble. 

Excellent  quality:  lar^. 

Si»e  largo  and  quality  good, 
Anoldravotit*. 

,1,1.0,  Google 


RASPBERRIES. 
(Explanations  and  Abbbcv 


i  for  other  fruits.) 


.  Ulack-Cap 

. 

tibtr™"" 

■«J 

Idea  Queen 

r? 

S'-"" 

Group: 

^V 

fe;;::: 

-t  Vfiy  promisinB;  large  and  fii 
.|Hpavyeropp*r. 
Jlletlof  theblnck-cnpH. 
.  Eaily. 


1,  Maye»  Hybrid)    1, 


VE  --" 

. 

. 

B 

^-       '   ', 

11 

Si  •: 

' 

1 

¥ :-.: 

Stuhbn' . . . 


A  large  Dcwbcrrji;  pi 


.  ...  hnniy,  Inree  and  ec™l. 

Host  very  I.itebprT>-. 

Very  early,  10  anys  nhcnd  o[  Earty  Har 


MULBERRIES. 


-  VI.  P    Eftl.  • 


*  Oood  flavor,  acid;  nioder«1e  bearer, 

*  Inferior  fmil;  very  prolific,  reronimeni 

tor  poultry  and  hogs. 
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FIGS. 

ExpLAfJATiON  OF  COLUMNS — Ist,  name;  2ii,  size;  3d,  color;  4th,  sensor 
reniajning  columns  for  regions,  etc. 

.\BBREViATioNa — Sizc— S,  Small;  L,  large;  M,  medium.  Color — VV 
white.     Season^ — E,  early;  M,  middle  season;  E  and  L,  early  and  late. 


AdkH  qui>  (syn    Enriy 

Crunsnck    syiu    Ma 

daDnn  Cun'aple) 
BWk  Ischin 
Blirk  PnvencF 
Brown  Turkey 

(jr^eD  lachla  (syas 
IVhile  UchM,  (ircui 
Italian) 

ji™!(rH.\"  ::::>::;: 

Violel  pound- 


■]  Itaiher  Jry.  bill  prolific, 
.   Large  anj  produitivc. 


,,  Google 


Explanations  and   Abbreviations  game   Figa,  except  ecAor.    R. 
red;  A,  amber;  DR,  dark  red,  or  nearly  black;  Y,  yellow;  YR,  yfeUow  red. 


EMladeCbolsy... 
Balls  et  HugBffiqui! 
BUuk  Heut.  Werd 
BUekTmrtoriMi... 

BUckEnole 

Beaunun  a  May. . . 

Coe'a  Tnuupuent. 

Dyehouae 

Early's  Rlcbmo 

Eo^ihUonlla 

Qovemor  Wood ... 

May  Duke 

Montmortncy      (OnU- 

tiapoJeon.'.'.'.'-'-'.'-'.y. 

Rockport 

Heine  Horteiue 


's  Richmond. . 


Yellow  Upanlsb . . 


Proli£c. 

Ve'iy  early.'" 

Cherriei  are  uncertain  in  Middle  ngoa, 

except  m  a  few  localiUea,  where  good 

crops    we   sometimea    produced. 

Uorello    ctana    bej&c    j   "  '    -■--'— ^ 

Tree  should  all  bo  gro 

stock. 


b    dolmhle. 


NAME, 

1 

i 

3 

i 

1                           ----_--. 

1                                      REMAKKS. 

» 

..Fine  quality. 

..  Succeed!  bst  in  Southwest  Georgia;  good  lor  pre 

..  Most  generally  eullivBled. 

tei'^^^.-.f:;::::::; 

Mecch. 

. .  Early  and  large. 

Quinces  need  strong  clay  soil.     All,  except  Chinese  are  unproductive 
a  gray  land. 
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JAPAN  PERSIMMONS. 

(Diospyros  Kaki.) 

It  is  almost  impoasible  to  give  an  accurate  nomenclature,  owiag  to 
the  confusion  which  exiata  in  the  coUectiona  imported  from  lapan.  These 
collections  setdom  contain  more  than  twelve  varietiea;  yet  when  the 
trees  bear  fruit,  the  aame  name  ia  often  found  to  apply  to  several  distinct 
varieties,  or  one  variety  has  several  names.  The  best  and  most  distinct 
varieties  have  been  included  in  this  list,  and  with  such  synonyms  added 
thereto  as  have  been  ascertained  after  several  years'  trial;  and  while  no 
claim  is  laid  to  strict  accuracy,  the  aim  has  been  to  reach  this  as  nearly 
as  possible. 

All  the  varieties  are  hardy  in  the  Middle  and  Coast  R«gions,  and 
occasionally  in  the  Mountain  Region. 

The  fruit  is  usually  of  a  bright  orange  red  or  vermillion,  the  color 
being  more  or  less  intense,  according  to  variety,  and  begins  to  color  when 
half  grown,  but  should  be  allowed  to  hang  upon  the  trees  until  just  before 
frost  is  expected;  or  with  the  early  ripening  varieties  until  fully  soft. 
If  gathered  before  frost  there  is  a  slight  astringency  Dext  to  the  akin, 
but  this  disappears  after  being  kept  in  the  house  for  a  few  days  or  weeks. 
If  allowed  to  be  slightly  touched  by  frost,  the  flavor  is  much  improved, 
but  it  will  then  not  keep  many  days.  It  is,  therefore,  desiVable  to  gather 
the  fruit  before  frost,  if  intended  for  keeping,  and  then  some  varieties 
will  keep  until  January  or  February.  The  flesh  is  soft,  rich  and  aweet, 
and  with  a  slight  apricot  Savor.     The  fruit  should  be  eaten  with  a  spoon. 

Some  varieties  are  apt  to  overbear,  and  should  have  the  fruit  thinned 
as  soon  as  set  in  April. 

Trees  are  propagated  mainly  by  grafting  upon  the  collar  of  the  roots 
and  upon  the  native  species.  Seedlings  vary  in  size,  shape  and  quality, 
but  as  the  largest  proportion  are  male  plants,  and  those  which  are  fruit- 
ful are  apt  to  produce  small  and  worthless  fruit,  very  little  reliability  can 
therefore  be  placed  upon  seedlings,  so  far  na  yielding  edible  fruit. 

Anwng,  or  Yemon  (name  of  a  Jiipane.se  ornament) — Round,  flattened, 
deeply  ribbed,  dark  orange  red,  and  sometimes  yellowish  red,  two  and  a 
half  to  three  inches  in  diameter,  average  weight  six  ounces,  and  occa- 
sionally a  specimen  weighing  sixteen  ounces  is  produced.  Very  sweet, 
flesh  red,  and  is  edible  while  still  solid,  quality  improves  as  it  becomes 
soft.  Maturity,  September  to  end  of  November.  Trees  of  moderate 
height. 

Hachiya  ("Beehive"  in  Japiincse) — Synonyms:  Costala,  Imperial, 
Yomato,  etc.  Oblong,  with  blunt  ape^,  slightly  ribbed,  two  and  a  half 
by  three  inches;  average  weight  five  ounces.  Flech  deep  orange  red; 
astringent  while  solid,  but  sweet  and  very  good  when  soft  Should  be 
house-ripened  and  can  be  kept  until  March.  Tree  of  vigorous  and  tall 
growth. 
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Hiyakume  (weighs  one  hundred  "me,"  a  unit  of  Japanese  weight)— 
This  is  perhaps  the  most  desirable  of  all  the  round,  red  fleshed  varieties 
and  as  the  fruit  alTecte  various  shapes,  it  is  known  under  many  name?, 
such  as  Pound,  Tane-nashi,  or  Seedless,  etc.  The  Agricultural  Bureau 
of  Tokio  gives  the  latter  name  to  a  variety  with  black  mottled  ape\,  bul 
we  find  both  round  and  enlongated  forms  upon  the  same  tree,  as  also 
uniformly  orange  and  orange  yellow  colored  specimens,  while  many  are 
heavily  tipped  with  black.  The  variation  of  forms  and  colors  doubttesE 
led  to  its  array  of  synonyms.  Fruit  large,  average  three  inches  in  diame- 
ter, and  five  ounces  in  weight;  usually  flattened,  but  elongated  forms 
are  quite  common  upon  the  same  branch.  Flesh  bright  orange  red. 
Keeps  very  late.  Must  be  soft  before  being  edible.  Tree  of  moderate 
height;  apt  to  be  of  dwarf  growth. 

loyama  Gaki  (name  of  locality) — Medium  to  large,  round  but  some- 
what narrower  at  the  apex;  yellowish  orange,  with  dark  black  pencil- 
ings  at  apex.  Flesh  dark  brown  or  grayish  brown;  very  sweet.  Can  be 
eaten  when  solid;  (our  to  six  ounces. 

Kurokuma  (This  may  possibly  be  Coshio-hira,  or  Palace  Persimmon) 
— Very  large,  round,  somewhat  flattened;  three  to  three  and  a  half  inches 
in  diameter;  average  weight  ten  oilnces,  and  sometimes  yields  specimens 
of  sixteen  ounces  in  weight;  keeps  late.     Flesh  red.     Tree  erect  grower. 

Miyo-tan — Synonym ;  Mazelli.  Round  or  slightly  oblong,  two  and  a 
half  inches  in  diameter;  average  weight  five  and  a  half  ounces;  slighlly 
ribbed.  Skin  deep  orange  red.  Flesh  usually  deep  brown  red;  but  bright 
red  or  half  red  and  half  brown  lleshed  specimens  are  often  proiluced 
upon  the  same  tree,  the  results  of  cross-fertilization  by  other  varieties. 
Tree  of  medium  or  dwarf  growth;  exceedingly  prolific.  Fruit  keeps 
very  late.  The  brown  fleshed  specimens  are  edible  while  solid,  and  as 
early  as  October  1. 

Okame  ("Stout  young  girl"  in  Japanese)— Synonyms:  Uhlong  Hya- 
kume.  Mikado,  etc.;  medium  to  large,  two  and  a  half  by  three  and  a  half 
inches;  deep  red;  nearly  always  seedless;  keeps  late. 

Teuru-no-ko  ("Stork  Egg") — Synonym;  Minokaki  ("Persimmon  from 
Mino,"  a  locality.)  Large,  oblong,  pointed,  two  and  a  half  by  three 
and  a  half  inches;  weight  four  to  five  ounces,  sometimes  ten  ounces. 
Skin  bright  red;  some  specimens  black  at  apex.  Flesh  red,  very  good. 
Keeps  late;  edible  only  when  soft.  Foliage  long  and  shiny;  tree  com- 
pact and  vigorous  grower.  This  variety  varies  very  much  as  lo  siie  at 
different  seasons. 

Yedo-Ichi  ("No.  1,"  or  "best  in  Ycdo,"  latter  being  the  old  name  of 
Tokio) — Synonym:  Maru-Gata  ("round  shape.")  Medium,  round,  some 
specimens  slightly  oblong,  flattened  at  base  and  narrowing  at  spex, 
skin  dark  red,  often  with  black  mottlings  near  apex;  fiesh  mahogany 
brown,  with  darker  spots,  brittle  and  is  edible  while  solid,  as   early   as 
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Optober  1.     Very  prolific  and  bears  fruit  in  large  clusters.     Tree  an  up- 
right grower, 

Zenji,  or  Zingi  (name  of  Japanese  village.)  Small,  one  and  three- 
Fourths  by  two  inches;  weight  three  to  Four  ouDces.  Fleeb  dark  brown, 
with  darker  spots;  very  sweet.  Edible  as  early  aa  mid'llp  of  September, 
while  still  solid,  and  lasts  throughout  Orlobn. 
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PART  I 


THE  PLUM  CURCUUO  AND  METHODS 
FOR  ns  CONTROL 


W.  W.  CHASE. 


UtTKODUOnON. 

All  Qeorg^  peach  growers  are  iainiiiar  with  the  work  of  the 
plum  corcolio  (GonotraeheluB  nemiphar,  Herbst.).  Each  year 
in  all  sectiona  of  the  State  where  fmit  ia  grown,  a  heavy  toll  is 
paid  throngh  the  ravages  of  this  beetle.  The  yearly  injury  re- 
sulting from  the  attacks  of  this  insect  is  seen  in  the  vast  quan* 
tities  of  wormy  peaches  discarded  at  the  packing  ahed;  in  the 
numberless  windfalls  on  the  ground ;  and  is  oftentimes  felt  in 
the  realization  of  poor  prices  in  the  market.  The  injury  is  not 
alone  confined  to  the  peach  crop.  Ploms  and  apples  sofler  as 
well,  and  other  fruits  such  as  pears,  cherries,  etc.,  is  leas  degree. 

Althongh,  as  has  been  stated,  the  loss  is  felt  annually,  it  is 
also  true  that  it  is  greater  some  years  than  others.  Certain 
conditions  of  orchard  location  and  cultivation  materially  affect 
the  volume  of  curculio  infestation  in  different  fruit  growing 


sections.  Orchards  sitnatecl  near  woods  or  thickets  and  not 
cleanly  cultivated  are  subject  to  greater  losses  than  those  far- 
ther removed  from  timbered  land  and  kept  cleanly  and  thof- 
ODgfaly  Goltivated  at  all  aeaaons.  The  beetle  hibernates  dnring 
the  winter  in  adult  form  in  protected  places;  under  mbbiah 
and  tree  bark,  and  in  old  atiunps  or  similar  places,  emerging  in 
the  early  spring  ready  to  begin  eg^  laying  in  the  fruit  when  it 
is  first  uncovered  from  the  bloom.  It  may  readily  be  seen, 
therefore,  that  conditions  favoring  the  protection  of  the  insect 
in  winter  account  largely  for  the  amount  of  damage  in  dif- 
ferent sections. 

mSTOBT  OF  EXPEBIMEHTS  IN  axOBGIA  FOB  THI 
OOZiTBOI.  OF  TEX  PLUM  OUBOULIO. 

Soon  after  the  organisation  of  the  Georgia  State  Board  of 
Entomology,  complainta  of  financial  losses  in  the  peach  indus- 
try were  made  to  the  Ehitomologist  by  some  of  the  larger  grow- 
ers, and  led  to  the  first  experimental  efforts  to  control  it  in 
this  State.  Experiments  were  condncted  in  1902  by  Mr.  W. 
M.  Scott,  then  Entomologist  for  Georgia,  in  the  orchards  of  the 
Hale  Orchard  Company  at  Fort  Valley.  The  familiar  method 
of  jarring  for  the  beetles  was  given  a  trial  on  an  extenrive 
scale  and  resulted  in  a  considerable  reduction  of  the  percentage 
of  wormy  peaches  when  it  was  tried.  Spraying  with  Dispsrene 
(arsenate  of  lead)  was  also  given  a  trial,  but  caused  such  a 
heavy  defoliation  of  the  trees  and  burned  and  shriveled  the 
fruit  BO  badly  that  it  was  declared  impracticable. 

Further  experiments  with  this  insect  along  any  lines  were 
discontinued  by  the  Department  until  1907,  when  they  were 
renewed  by  Mr.  W.  W.  Chase,  Assistant  to  Mr.  B.-I.  Smith,  at 
that  time  Entomologist.  This  series  of  experiments  covered  a 
period  of  three  years,  being  brought  to  a  coDclnaioa  in  1909 
under  the  direction  of  Mr.  E.  L.  "Worsham. 

In  1907  and  1908  the  ezperimenta  were  coodncted  in  Messrs. 
Berckmans  Bros.'  orchards  at  Miayfield,  and  concluded  in  the 
Bagley-Gober  orchards  at  Bagley,  Ga.,  near  Americna.  To  both 
these  companies,  collectively,  and  to  the  several  members  of 
each,  individually,  the  Department  is  indebted  and  grateful 
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for  the  material  and  helpful  aid  extended  in  pnrsaanee  of 
the  work. 

The  series  of  experiments  herein  considered  embraces  two 
methods  of  control,  viz.,  (1)  jarring  and  (2)  liquid  q)ra7ing 
with  arsenical  poisons.  The  plan  of  the  work  at  Mayfield  was 
given  OTer  entirely  to  spraTiog  with  arsenicals,  but  at  Bagle? 
in  1909,  both  spraying  and  jarring  were  separately  considered. 
Having  these  methods  tested  almost  side  by  side,  it  was  po8> 
sible  to  determine  what  valne  each  has  as  a  control  for  curcnlio, 
and  to  draw  a  comparison  of  the  relative  cost  of  fighting  the 
insect  by  the  methods  mentioned  above. 

The  results  of  all  the  work  herein  recorded  refer  only  to 
peaches,  no  other  fruit  crop  having  a  place  in  the  experiraents. 
Wherever  the  word  "fruit"  is  used  with  reference  to  any  part 
of  the  experiments,  peaches  are  meant.  The  points  in  the  life 
history  of  the  cnrcniio  mentioned  herein  were  worked  out  at 
Bagley  in  the  summer  of  1909.  These  facts  are  stated  in  order 
that  there  may  be  no  confusion  as  to  the  meaning  of  terms,  and 
to  avoid  repetition  in  the  following  pages,  as  far  as  possible. 

LITE  HISTORY  OF  THE  PLUU  OUBOiniO. 

The  adult  curculio  emerges  from  hibernation  early  in  the 
spring,  about  the  time  donnant  vegetation  resumes  growth.  In 
the  latitude  of  Americas  it  makes  its  first  appearance  in  small 
numbers  the  latter  part  of  March,  and,  as  the  weather  grows 
steadily  warmer,  the  curculios  forsake  their  winter  quarters 
in  ever  increasing  numbers  until  about  the  middle  of  April. 
The  first  beetle  found  at  Bagley  (1909)  was  captured  the 
twenty-second  of  March,  thoagh  it  is  not  probable  that  the 
emergence  of  over-wintering  curculios  was  complete  until  about 
the  fifteenth  of  ApriL 

Mating  begins  almost  co-iacidentally  with  the  first  appear- 
ance and  the  deposition  of  eggs  follows  even  before  the  bloom 
is  off  the  young  peaches. 

Egg  laying  continaes  during  the  entire  season,  being  most 
rapid  during  the  latter  part  of  April  and  in  May,  and  decreas- 
ing toward  the  end  of  the  peach  season.  The  majority  of  the 
beetles  have  ceased  egg-laying  activity  by  the  first  of  Aagost, 
but  it  is  very  common  to  see  peaehea  that  ripen  at  that  time 
bearing  newly  hatched  larvae. 
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The  e^B  batch  within  four  or  fire  da^s,  and  the  larvae  at 
once  beeriu  to  eat  their  way  into  the  fmit,  rapidly  growing  in 
size  as  they  teed.  The  peach,  owing  to  the  growth  of  the  larvae 
within  it  and  the  destruction  of  the  fmit  tissue,  falls  to  the 
pronnd,  and  the  larvae  when  approximately  three  weeks  old, 
eat  their  way  from  the  peach  and  work  their  way  into  the 
ground  to  enter  the  pupal  stage. 

As  pupae,  the  beetles  remain  underground  about  four  weeks, 
emerging  at  the  expiration  of  that  time,  as  perfect  beetles. 
This  new  brood  of  beetles  feeds  upon  the  fruit  just  as  its  pro- 
genitors, but  there  is  no  mating  among  them  until  the  follow- 
ing spring. 

Numbers  of  this  new  brood  were  kept  in  confinement  and 
given  a  supply  of  peaches  for  feeding  purposes,  but  thwe  was 
never  an  instance  of  egg-laying  noted,  although  they  were  kept 
BO  confined  for  more  than  thirty  days.  The  new  generation 
feeds  freely  upon  the  fruit  and  adds  volume  to  the  injury  still 
being  worked  by  the  old  generation.  The  last  act  of  the  first 
year's  life  of  the  new  beetles  in  seeking  their  hibernating 
security,  completes  the  life  cycle. 

LIFE  EiaTOBY  IN  DETAIL. 

The  Egg. 

The  female  cnrcnlio  prepares  for  ovipositing  by  eating  a 
cavity  in  the  fruit  to  receive  the  egg.  This  cavity,  when  fin- 
ished, varies  somewhat  in  size.  In  one  instance  it  may  be  just 
large  enough  to  contain  the  egg,  or  it  may  be  even  too  small 
fully  to  conceal  the  entire  egg.  Again,  the  hole  is  made  larger 
than  the  egg  itself,  and  the  cnrcnlio  may  take  the  precantion- 
ary  measure  of  protecting  the  egg  from  injury  or  destruction 
by  packing  the  unfilled  portion  of  the  cavity  with  very  small 
pieces  of  the  pulp,  obtained  while  excavating  the  hole. 

The  egg  when  first  laid  is  small,  white  in  color  and  oval  in 
shape.  The  color  quickly  changes,  however,  and  becomes  yel- 
lowish or  brown.  The  egg  puncture  is  usually  characterized 
by  a  crescent  shaped  mark  which  the  female  cnrcnlio  catB 
above  it.  This  mark,  however,  is  not  invariably  a  rule  as  a 
finishing  touch  toi  ovipoaition.  It  is  very  common  to  find  egg 
punctures  with  no  accompanying  crescent,  and  it  is,  perhaps, 
yet  more  common  to  find  the  crescent  without  the  egg.    Pig.  1 
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— Pench   showing  eta;  p 
D  (ortgluBll. 


F|s.  S. — Bmill  plums  twtrlng  cbaracter- 
latle  cteseeot  ihaped  egg  puDctarea. 
NatDral  sice   {orlglTisll, 

shows  the  crescent  mark  on  a  peach  and  Fig.  2  ako  shows  a 
similar  mark  on  a  plum. 

-  The  egg  laying  period  of  the  average  individual  female  lasts 
nearly  the  entire  period  necessary  for  the  development  and 
maturity  of  the  later  varieties  of  Georgia's  commercial  peaches. 


or  about  four  months.  Durmg  this  time  it  is  possible  for  her 
to  lay  a  great  maaj  eggs.  An  instance  is  recorded  where  a 
single  female  deposited  nearly  four  hundred  and  fifty  within 
a  period  of  less  than  three  months.  When  this  is  considered 
it  is  easy  to  see  why  there  are  so  many  "wormy"  peaches.  A 
considerable  percentage  of  the  eggs  never  hatches  for  various 
reasons.  Some  are  unfertilized  while  others  are  destroyed  by 
predaceouB  insects,  and  for  other  causes  fail  to  produce  larvae. 
The  egg  stage  of  the  curculio  lasts  approximately  four  op 
five  days,  and  from  the  egg  emerges  the  minute  larva  or 
"worm,"  as  it  is  commonly  called. 

The  IdTva. 

Every  one  is  familiar  with  the  little  white,  footless  grab 
that  so  ofted  inhabits  the  interior  of  an  externally  beaatifol 
peach.  We  find  them  with  a  displeasure  which  is  greater  when 
a  generous,  luscious  bite  reveals  only  a  half  worm  instead  of  a 
whole  one. 

When  first  hatched  the  larva  is  vefy  minute,  almost  too 
small  to  be  seen  with  the  naked  eye,  but  grows  rapidly  as  it 
feeds  upon  the  juices  and  tissues  of  the  fruit. 

Mortality  in  the  Larval.  Stage. 

At  the  beginning  of  spring  eggs  are  laid  in  very  small 
peaches,  and  a  great  number  of  larvae  from  these  eggs  never 
mature,  bat  die  in  the  peach  when  the  food  supply  is  exhausted. 
As  a  matter  of  fact  those  that  do  emerge  from  these  small 
peaches  do  so  prematurely,  i.  e.,  before  they  are  full  grown. 
Fig.  3  shows  a  full-grown  larva  (enlarged). 
About  the  19th  of  June  when  the  second 
brood  began  first  to  be  captured  in  large 
quantities  in  the  jarring  operations  at  Bag- 
ley,  Ga.,  in  1909,  one  of  the  indications  of 
its  presence  was  the  marked  predominance 
in  numbers  of  very  small  beetles  over  large 
ones.  Most  of  the  beetles  of  the  first  brood 
were  of  a  uniformly  large  size,  and  the  "SirraH^^'iraf^ 
presence  of  so  many  small  beetles  among  '••*«^  (original), 
those  caught  from  day  to  day  after  the  first  of  June  seems  to 


point  to  the  probable  fact  that  most  of  the  initial  crop  of  second 
brood  larvae  emerges  not  fnllj  grown  from  the  peaches.  In  May 
the  natural  drop  of  peaches  occurs,  and  man;  that  are  then  in- 
fested are  ao  rapidly  dried  out  and  hardened  by  the  heat  of  the 
aun  that  it  is  impossible  for 
the   larva   to    escape.     The 
peach  becomes,  to  all  pur- 
poses, a  prison  in  which  the 
worm  dies.     Small  peaches, 
however,  if  kept  moist  and 
shaded   from  the  sun,   will 
bring  larvee  to  full  maturity. 
The  proportion  that  escapes 
to  enter  upon  the  next  phase 
of  its  existence  is  far  in  ex- 
cess of  that  which  dies  before 
the  larval  life  is  over. 
The  rapid  development  of  the  peach  itself  is  apparently  often 
the  cause  of  the  death  of  larvs.    Small  larvge  have  frequently 
been  found  dead  in  the  channels  they  had  just  started  to 
dig,  and  from  the  fact  that  there  was  present  no  other  apparent 
cause  for  their  death,  comes  the  belief  that  they  were  crashed 
by  the  sudden,  strong  growth  of  the  peach.    The  development 
of  peaches  is  not  a  gradual  development ;  they  grow  spasmodi- 
cally— by  bounds.    During  the  period  while  the  seed  is  harden- 
ing they  practically  cease  to  grow,  and  then,  within  a  short 
time,  almost  doable  In  size.    A  very  small  larva  just  beginning 
its  entrance  into  the  peach  would  stand  little  chance  of  success- 
fully resisting  the  strong,  constant  pressure  bearing  upon  it 
during  one  of  these  periods  of  rapid  enlargement. 

Length  of  the  Larval  Period. 

No  definite  figures  bearing  on  the  length  of  the  egg  stage 
■were  obtained,  but  the  time  the  insect  inhabits  the  fruit  in  the 
egg  and  larval  states,  collectively,  was  recorded  in  fourteen 
instances.  These  fourteen  larvae  were  all  reared  from  apples, 
in  the  following  way : 
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Fis.  0. — The  peftCh  on  th>  Wt  mbotn  Ou  dcitrocUon  worked  br  ■  Oor- 
mallT  matured  laira.  Tbe  point  ot  •oHrseiica  at  tbe  ealfx  tad.  On 
the  rigbt  li  ibown  a  larva  at  work  In  tbe  teedlDg  cbaonela  o(  Its  dvd 
maklOK.     Natoral  lUe  (orlslnaU. 

A  number  of  corcalioa  were  coofined  May  19  in  a  vessel  con- 
taining four  apples,  and  kept  eo  confined  for  twenty-four  hours, 
when  the  apples  were  removed  and  placed  in  separate  jars.  At 
the  end  of  the  twenty-four  hours  eggs  had  been  deposited  in 
all  four  appleR.  These  apples  were  kept  under  daily  observa- 
tion and  a  record  kept  of  the  emergences.  In  tbe  accompany- 
ing  table  may  be  seen  the  time,  in  days,  required  by  each  of  the 
fourteen  larvee  to  emerge : 

Time  spent  ae  Egg  and  Larva, 


Kggs  deposited 
May  19 

Emergence 

June  13 

i 

0 
1 
0 

Emergence 
June  14 

JnnelB 

Emergence 
June  16 

Apple  No.  3 

Apple  No.  3 

Apple  No.  4 

I 

2 

1 

1 

2 

1 
1 
2 

0 
0 

1 
0 

24 

25 

26 

ST 

The  table  shows  that  emergence  began  on  tbe  -Sith  day  after 
the  eggs  were  deposited  and  continued  daily  for  four  days. 
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imlil  fotiTteen  larvs  had  emerged.  No  larvtc  emerged  after  the 
27Ui  day.  Allowing  &ve  days  in  each  case  for  the  eggs  to  hatch, 
we  find  two  lived  as  iarvie  for  nineteen  days,  five  for  twenty 
days,  six  for  twenty-one  days  and  one  for  twenty-two  days. 
The  average  time  for  all  is  twenty-one  days  or  three  weeks. 

The  Pupa. 

The  larva  of  the  plum  curcnlio  burrows  into 
the  soil  immediately  after  emergence  from  its 
host  fruit  and  enters  the  pupal  stage,  remain- 
ing qniescent  imtil  the  physical  transformations 
are  complete,  when  the  insect,  now  a  perfect 
beetle,  tunnels  its  way  froni  the  earth,  and  soon 
thereafter  begins  feeding  upon  the  available  ''''fbe ^pT^^MrtS' 
fr"it  Bupply.  JiVd""  umr 

CbfttcDdeD.) 

Length  of  tiie  Pupal  Stage. 

The  fourteen  larvae  reared  in  the  above  mentioned  instances 
were  put  into  tubes  containing  moist  soil,  kept  under  observa- 
tion &om  day  to  day,  and  allowed  to  complete  the  transforms' 
tions  from  larvee  to  pnpte  and  from  pupte  to  adult  beetles.  The 
tubes  were  opened  at  both  ends  and  were  buried  in  the  soil  be- 
neath the  shade  of  a  tree.  The  mouth  of  the  tubes  were  covered 
with  gauze  to  prevent  the  escape  of  the  beetles  when  they 
should  finally  emerge.  Only  nine  of  the  fourteen  ever  arrived 
at  the  perfect  beetle  stage,  and  these  came  out  more  or  less  ir- 
regularly. The  first  emerged  on  the  twenty-second  day  and 
the  ninth  on  the  thirty-second  day. 

The  accompanying  table  shows  the  emergences  as  they  oc- 
curred. The  average  depth  to  which  the  larvae  went  into  the 
soil  in  the  tubes  was  ^  of  an  inch.  It  is  probable  that  they  go 
deeper  than  this  in  the  orchard,  where  the  earth  is  usually 
harder  and  more  exposed  to  the  heat  of  the  sun. 
Time  spent  Id  tbe  Soil  aa  Pupa. 


I  25  I  26  I  27  I  28  I 


29  I  30  I  31  1  32 

1 1  o|  <■!  1 


A  niunber  of  beetles  not  included  in  the  above  table  were 
reared  from  infested  windfall  peaches,  and  it  was  found  that 
the  pupal  stagf  varies  greatly  in  length.    The  kverage  duration 


of  this  phase  of  the  life  of  the  earculio  is  approximately  twenty- 
five  days.  No  figures  were  obtained  as  to  the  depth  which  the 
larva  enters  the  soil  to  pupate,  but  it  is  doubtful  if  the  geeai 
majority  goes  more  than  two  iuches.  The  moisture  conditioiiB  of 
the  soil  doubtless  iufiuence  this  to  a  large  extent.  Cnltivation 
of  the  orchard  destroys  thousands  of  pupating  beetles,  either 
bj  directly  crushing  them  to  death  or  exposing  them  to  the  at- 
tacks of  predatory  insects  and  birds. 

The  Beotle. 
Although  the  plum  curculio  greatly  damages  the  fruit  crop  of 
Georgia,  but  few  growers  have  any  knowledge  of  the  beetle 
itself.  The  habits  of  the  insect  in  seeking  concealment  for  its 
feeding  and  egg  laying  operations  in  heavily  leafed  parts  of 
the  tree,  as  well  as  the  fact  that  it  both  feeds  and  deposits  eggs 
largely  at  night,  make  it  difficult  to  find  one  without  careful 
search.  By  nature  the  insect  is  extremely  shy,  and  will,  in  the 
majority  of  cases,  curl  up  its  body  and  drop  from  its  position 
on  the  tree  if  only  slightly  disturbed.  This  habit  of  "playing 
'possum"  makes  it  easy  to  catch  the  offenders  by  the  simple 
method  of  jarring  them  from  the  tree  upon  sheets  spread  out 
on  the  ground  beneath  the  limbs. 

The  beetle  has  the  characteristic  appearance  of  the  family  to 

which  it  belongs.     The  back  is  strongly  ridged  and  bears  a 

humped,  irregular  outline.    The  proboscis  or  snout  is  nearly  a 

third  as  long  as  the  insect  itself.    The  color  is 

black  or  dark  brown,  which  is  broken  by  spots 

of  ochre  yellow  or  white,  on  the  wing  covers. 

"When  disturbed  the  insect  immediately  curls 

up  its  legs,  draws  its  proboscis  below  the  body 

.  and  fiat  against  it,  and  drops  from  the  object 

upon  which  it  was  resting.    In  this  position  it 

closely  resembles  a  small  dried  bud  or  piece  of 

tree  bark.    When  the  temperature  is  snfBciently 

plum    curcnuo  low  to  chiU  the  iusect  and  render  it  lethame, 

<CoDotr>cbelna    ■.       -i]      »^  ■■.■,_■  ■■■  .>.         i. 

Denuphar).   it  wUl  Often  remain  m  this  position,  as  though 

Moch     enlarKed.    j      a     .        ,.  .   .  .       ,  '  _.       _ 

(Alter    Cbittcn-  dead,  for  thirty  minutes  or  more.     In  Fig.  7 
is  shown  a  dorsal  view  of  an  adult  curculio 
(greatly  enlarged),  and  Pig.  8  shows  the  insect  feeding  upon  a 
peach  with  its  head  buried  in  the  feeding  puncture.- 
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EXPERIMENT8  WITH  ARSENATE  OF  LEAD  AND  FYBOX  .' 
FOB  THE  CONTBOL  OF  OITROTILIO. 

EzteuBive  experimeota  for  the  control  of  curculio  with  ar- 
senical poisoQS  were  conducted  in  Messrs.  Berckmans  Bros.' 
orchards  at  Mayfield,  Ga.,  in  1907  and  1908.  The  first  year's 
work  yielded  very  marked  results,  which  tended  to  demon- 
strate that  arsenate  of  lead  might  be  depended  upon  largely 
to  reduce  the  losses  resultant  upon  the  attacks  of  this  insect. 
The  work  done  in  1908  was  planned  and  condncted  along  paral- 
lel lines,  bat,  owing  to  the  small  crop  of  curcolio  in  that  section 
in  1908,  the  results  were  not  so  decisive.  Even  among  the  un- 
sprayed  trees  the  percentage  of  cureutio  infestation  was  ex- 
tremely low,  and  consequently  there  could  be  but  little  contrast 
when  compared  to  the  treated  trees.  The  experiments  that 
16 
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year  netted  no  results  of  value,  except  ia  so  far  as  they  showed 
the  physical  efFect  of  the  material  upon  the  foliage  and  fruit. 
Generally  speaking,  no  differences  could  be  noticed  in  this  par- 
ticular for  the  two  years'.  The  results  of  the  work  done  at  May- 
field  and  recorded  in  this  bulletin  refer  alone  to  those  obtained 
ia  1907.  y 

Two  materials  were  tested  in  the  series,  viz. :  arsenate  of  lead 
and  Pyrox.  The  latter  is  a  manufactnrer's  product  of  arsenate 
of  lead  and  Bordeaux  mixture. 

Injury  to  Fruit  and  FoUag«  from  Arsenate  of  Lead. 

While  arsenate  of  lead  has  unquestionably  succeeded  largely 
in  controlling  curculio,  it  is  also  true  that  if  applied  too  often 
or  too  strong,  or  if  the  quality  of  the  material  is  not  of  a  high 
order,  there  results  a  burning  of  the  leaves,  the  fruit,  and  often- 
times the  tender  wood  of  the  terminal  growth.  The  measure  of 
this  bnming  is  determined  by  the  condition  of  the  tree.  If 
weakened  from  some  cause,  either  fnom  San  Jose  scale,  borers, 
improper  or  insufficient  cultivation  or  fertilization,  a  tree  will 
become  partially  defoliated  from  two  applications  of  arsenate 
of  lead  more  quickly  and  to  a  greater  extent  than  would  a  vig- 
orous, healthy,  strongly  growing  tree  from  fonr  applications. 

The  evidences  of  burning  appear  first  on  the  leaves,  later  on 
the  fruit,  and  if  severe,  even  oo  the  wood  which  is  making  the 
buds  for  the  next  year.  The  injury  upon  the  leaves  usually 
takes  the  form  of  a  yellowing  thereof,  just  as  they  change  color 
prior  to  shedding  off  in  the  fall.  This  change  of  color  is  fol- 
lowed almost  immediately  by  the  dropping  of  the  leaves.  An- 
other form  of  the  injury,  though  appearing  much  more  infre- 
quently, is  the  shot-holing  of  the  foliage  and  the  searing  of  the 
leaves. 

The  injury  to  the  fruit  shows  itself  in  small,  depressed,  black- 
ened, bqmt  areas  on  the  surface.  These  areas  rapidly  enlarge, 
often  resulting  in  the  peach  splitting  open  and  the  formation 
of  masses  of  gnm  which  exude  from  the  wound.  A  slight  bum 
does  not  necessarUy  mean  the  loss  of  the  fruit,  as  peaches 
sprayed  properly  with  arsenate  of  lead  attain  a  brilliancy  of 
color  rarely  equalled  by  unsprayed  peaches,  and  more  than 
enough  to  offset  the  depreciation  caused  by  a  aUght  bnrn.  It 
must  be  understood  that  sun-acalding  of  fruit  is  caused  by  one 
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of  the  three  causes  named  above,  or  by  a  eombiaation  ai  theae 
eaiues.  It  has  been  clearly  shown  that  a  first-clasa  grade  of 
arsenate  of  lead  can  be  used  upon  vigoTOUB,  thrifty  trees  as 
many  as  four  times  in  s  season,  and  there  will  be  no  harmful 
effects  from  it.  On  the  other  hand,  the  grower  should  nse  his 
judgment  with  reference  to  the  condition  of  his  trees.  If  they 
are  wesk  or  in  poor  foliage  they  should  not  be  sprayed  more 
than  twice. 

With  no  consideration  for  the  saving  of  fruit  from  ctirculio, 
it  is  almost  worth  while  spraying  with  arsenate  of  lead  solely 
for  the  sake  of  the  beautiful  color  it  adds  to  the  peach.  The 
market  value  of  peaches  is  appreciably  enhanced  by  the  attain- 
ment of  this  feature  alone. 

PLAN  or  EXPEBIMENTS. 

Two  varieties  of  peaches  were  treated,  Elbertas  and  Hileys, 
but  a  late  freeze  killed  the  Hileys  after  they  had  been  once 
sprayed,  and  this  variety  was  necessarily  dropped. 

The  sprayed  plats  embraced  sixty  or  more  trees  each,  and  a 
check  or  unsprayed  plat  of  a  hundred  trees  was  left  for  pur- 
poses of  comparison.  There  were  seven  sprayed  plats,  totalling 
600  trees.  All  the  plats  in  the  test  were  situated  near  a  body  of 
woods  in  order  to  sabject  tbem  to  a  maximum  probability  of 
infestation  from  overwintering  curculio  sheltered  by  the  woods. 

In  each  plat  one  tree  in  every  ffteen  was  selected  as  repre- 
sentii^  the  average  condition  over  the  entire  area.  The  wind- 
falls from  these  selected  trees  were  gathered  up  at  intervals 
throughout  the  season  and  sliced  into  small  pieces.  All  fruit  so 
opened  was  classified  under  two  beads :  those  showing  the  pres- 
ence of  curculio  larv89  and  those  free  of  infestation.  A  record 
was  kept  of  the  sound  and  of  the  "wormy"  fruit.  In  this  way 
it  was  possible  Jo  estimate  the  exact  percentage  of  each  kind 
at  the  end  of  the  season,  when  the  entire  crop  from  these  trees 
had  been  gathered  and  opened. 

Arsenate  of  Lead. 

Foor  plats  were  treated  with  this  material,  and  the  number  of 
q>rayingB  applied  ranged  from  two  to  four.  The  material  was 
used  at  a  proportion  of  two  pounds  to  fifty  gallons  of  water. 
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Into  this  diluted  mixture  was  incorporated  a  milk  of  lime  solu- 
tion made  trora  three  pounds  of  good  stone  lime.  Care  was 
taken  to  "work  up"  the  lead  thoroughly.  This  operation  re- 
quires thoroughness.  In  order  to  have  it  well  mixed  with  the 
water  it  should  0rst  be  stirred  in  a  bucket  or  open  vessel  with  a 
small  amount  of  water,  the  water  drained  ofF  slowly  into  the 
spray  barrel,  more  water  mixed  with  the  paste-like  mass  re- 
maining iu  the  vessel  and  again  drained  off  aa  before  until  all 
the  arsenate  of  lead  is  fully  and  finely  divided.  The  milk  of 
lime  solution  was  made  by  slakiog  three  pounds  of  stone  lime 
and  working  the  lime  solution  through  a  strainer  into  the  spray 
barrel  by  the  same  process  followed  in  mixing  the  arsenate  of 
lead.  After  the  arsenate  of  lead  and  the  lime  mixture  were 
poured  into  the  spray  barrel,  the  latter  waa  filled  with  clear 
water,  and  the  diluted  spray  material  was  ready  for  use. 

As  both  lime  and  arsenate  of  lead  rapidly  settle  oat  of  the 
water  unless  well  agitated,  a  pump  with  a  good  agitator  shonld 
always  be  used  in  spraying  with  this  material.  The  heavier- 
than-wftter  material  is  better  kept  in  suspension  if  stirred  occa- 
sionally from  the  bottom  of  the  barrel  with  a  paddle. 

The  original  plan  called  for  the  first  spraying  to  be  applied 
immediately  after  the  petals  had  fallen,  the  succeeding  appliea- 
tions  to  be  applied  at  intervals  of  ten  days  or  two  weeks.  This 
plan  was  adhered  to  throughout  the  series  except  when  rain 
made  it  necessary  to  postpone  the  sprayings. 

The  results  obtained  in  each  plat  are  given  below  in  tabulated 
form.  The  tables  show  the  percentage  of  infestation  of  every 
plat.  Comparison  of  these  figures  with  those  obtained  from  the 
check  plat  will  leave  no  doubt  of  the  efFeetivene^  of  the  lead  in 
holding  cureulio  in  check. 

Wliat  Arsenate  of  Lead  Accomplished  in  1907. 

Plat  1.    This  plat  was  sprayed  twice,  the  first  spraying  being 

applied  April  2nd,  and  the  second  April  11th,  or  nine  days  later. 

The  peaches  from  the  selected  trees  representing  this  plat  are 

taken  together  and  averaged. 
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Plat  1. 

Arsenate  of  Lead.    2-3-&0  Formula. 

1      No.  01 
1    Infested 
1     peaches 

NO.  or 

unlafeBted 
peaicbes 

Per  cent,  of 
Infested 
peaches 

Per  cent,  of 
uninfested 
peaches 

Cbeck  plat,  7  trees. 

..(      1468 

687 

6S 

3. 

There  waa  only  a  very  slight  defoliation  of  the  trees  of  this 
plat,  and  the  fruit  was  well  colored  and  comparatively  free  of 
blemishes  from  cnrculio  feeding  punctures.  Beference  to  the 
table  will  show  that  there  was  36%  more  peaches  free  of  cur- 
colio  in  plat  1  than  in  the  cheek  plst. 

Plat  2.  This  plat  received  three  treatments,  the  first  on  April 
3Dd;  the  second  on  April  11th  and  the  last  on  April  Idth.  Aa 
in  plat  1,  the  fruit  from  the  four  selected  trees  is  added  together 
in  the  table  and  the  average  taken. 

Plat  2.    Arsenate  of  Lead.    2-3-60  Formula. 

I  No.  of  IPer  cent,  of  |  Per  cent  of 
uninfested  Infested  |  uninfested 
peaches     |   peaches    {    peaches 


.  .|       1468 
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Only  thirty  per  cent,  of  the  entire  crop  from  plat  2  was  worm- 
infested,  or,  for  approximately  the  same  ntimher  of  peaches  in 
each  of  the  plats  included  in  the  table,  there  was  38%  .more 
wormy  fruit  in  the  unsprayed  check  plat  than  in  plat  2,  thriee 
sprayed  with  arsenate  of  lead. 

The  peaches  in  plat  2  were  highly  colored  and  free  of  sun- 
scalds.  The  defoliation,  although  a  trifle  greater  than  that  in 
plat  2,  was  nevertheless  more  beneflcial  than  othemnse.  The 
leaves  began  to  drop  slightly  about  the  time  the  third  treatment 
waa  applied,  but  they  had  practically  ceased  to  shed  by  the  fif- 
teenth of  May. 

Plat  3.  Plat  3  waa  sprayed  four  times.  The  first  application 
was  made  April  2,  the  three  remaining  treatments  being  ap- 
plied on  April  11,  17  and  25,  respectively.  A  fourth  part  of 
this  same  plat  was  given  two  additional  sprayings,  the  first  on 
May  3rd  and  the  last  on  May  10th,  making  a  total  of  six  spray- 
ings for  the  one-fourth  part.  Plat  3,  proper,  is  represented  by 
the  fruit  from  three  trees  in  the  table,  which  is  taken  together 
and  averaged. 
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nat  3.    Arsenate  of  Lead.    2-3-GO  Formnla. 


1     Ho.ot 
1    Infested 
1    pesehes 

unlnfested 

Per  cent  of 
Infested 
peaches 

Per  cent,  of 

Check,  7  trees  . . . 

...1       344 
...|      11S8 

687 

S8 

S2 

The  difference  here  betweea  the  percentage  of  infested  frait 
in  the  check  plat  and  that  in  plat  3  is  43%.  This  is  the  highest 
percentage  of  sound  frnit  gathered  from  any  plat  so  far  con* 
sidered. 

About  one-third  of  the  foliage  shed  off  the  trees  of  this  plat 
and  there  was  some  sun-scalding  of  the  fmit.  The  injury  from 
this,  however,  was  very  small:  The  peaches  over  the  whole  plat 
were  deeply  and  beautifully  colored. 

Plat  4.  This  plat  is  simply  a  one-fourth  part  of  plat  3  sprayed 
twice  more.  The  fifth  application  was  applied  on  May  3rd,  and 
the  sixth  and  last,  one  week  later,  on  May  10th.  Two  trees 
were  selected  as  representative  trees.  The  fmit  from  these  to- 
taUed  969  peaches,  infested  as  set  forth  in  the  following  table : 


Flat  4.    Arsenate  of  Lead.    2-8-60  Formula. 

No.  of 
infested 
peaches 

No.  ot       Per  cenL  of 
unlnfeated      infested 
peaches        peaches 

Per  cent  of 
unlnreated 
peaches 

Plat4.atrMi 2i7 

Check,  7  trees  14G8 

782                  24.5 
687                  68 

76.6 
31 

It  will  be  noted  that  only  .5%  more  peaches  were  worm-free 
in  this  plat  than  in  plat  3,  although  it  received  two  more 
sprayings. 

The  fruit  on  this  plat,  although  brilliantly  colored,  was  con- 
siderably damaged  from  sun^seald.  A  great  number  of  peaches 
were  thereby  rendered  unmarketable.  The  trees,  also,  were 
heavily  defoliated,  and  the  effect  of  the  material  on  the  newly 
formed  buds  was  disastrous,  and  noticeably  reduced  the  yield 
of  peaches  the  following  year.  It  is  doubtful  if  any  tree,  no 
matter  how  vigorous,  would  not  be  injured  if  sprayed  as  many 
as  six  times. 

The  peaches  on  all  the  plats  in  the  work  with  arsenate  of  lead 
were  very  highly  and  beautifully  colored,  gaining  superficial 
attractiveness  as  well  as  comparative  freedom  from  curculio. 
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PTEOX. 

Pyrox,  a  mixture  of  arsenate  of  lead  and  Bordeaux  mixture, 
is  manufactured  by  the  Bowker  Insecticide  Co.,  Boston,  Mass., 
and  recommended  to  be  used  at  a  proportion  of  five  pounds  to 
fifty  gallons  of  water.  It  was  used  at  Mayfield  according  to  the 
above  directions,  without  the  addition  of  lime. 

The  experimental  work  with  this  material  was  done  alongside 
of  that  conducted  with  arsenate  of  lead  and  in  plats  of  equal 
size  as  the  arsenate  of  lead  plats.  There  were  only  three  plats 
sprayed,  these  being  treated  on  the  same  days  that  the  lead 
prayings  were  applied.  Plat  1  was  sprayed  three  times,  plat 
2  four  times  and  plat  3  (a  one-fourth  part  of  plat  2)  was  treated 
with  two  additional  sprayings  and  corresponds  to  plat  4,  ar- 
senate of  lead. 

The  results  of  these  sprayings  were  obtained  in  the  manner 
already  outlined,  and  are  recorded  in  tabulated  form  below : 


Plat  1.     Pyroi.    Spray  e 

3  Umes. 

S-W  Formula. 

peacbee 
Infested 

peaches 
uninfested 

peacbes 
Infested 

Per  cent.  o( 
peaches 

Check,  7  treea 

1468 

545 
881 

25 
68 

32 

Plat  2.     Pyrox.    Bprayed  4  Umea.    5^0  PormiUa. 

1     peaches 
1    InleBted 

No.  of       Per  cent,  of 
peacbes        peacbes 

Per  cent  of 
peaches 
uninfested 

Plati.2trees 1        l3l 

Check,  7  treea  |      1488 

687                  68 

75 
32 

Plat  3.    Pyrox.    Sprayed  6  times,     6-50  Formula. 

I      No.  of      r  No.  of      [Per  cent,  of !  Per  cent,  of 
I   peacbes     j   peaches    |    peacbes 
I  uninfested  |    infested 
I        641        I "       17.5  ~ 
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Plat  1  is  the  only  one  of  the  above  that  did  not  show  injury 
from  the  treatment.  Plat  2,  sprayed  four  timesj'was  consider- 
ably defoliated  and  the  fruit  was  damaged  slightly  from  sun- 
scald.  Plat  3,  a  one-fourth  part  of  plat  2,  and  sprayed  six 
times,  lost  over  a  half  of  its  crop  of  foliage  and  quantities  of  the 
fmit  was  so  badly  burned  that  it  was  unfit  for  anything. 

Pyrox  is  intended  as  a  combined  insecticide  and  fungicide 
for  the  control  of  curculio  and  brown  rot.    One  of  its  constitu- 
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euts  ia  Bordeaux  mixture,  sod  it  is  this  element  of  the  coiii- 
potind  that  acts  as  a  fungicide.  As  there  are  superior  and  more 
certain  means  of  controlling  brown  rot  (treated  of  elsewhere  in 
this  bulletin),  and  as  Pyrox  is  too  drastic  a  treatment  at  the 
strength  recommended  by  its  manufacturers,  it  is  inadvisable 
to  use  it,  except,  possibly,  at  a  reduced  strength. 

Pyrox,  like  arsenate  of  lead,  has  the  power  to  paint  peaches 
in  gorgeous  colors  and  to  gain  for  them  comparative  immunity 
from  infestation  from  curculio.  However,  because  of  its  drastic 
effect  on  fruit  and  foliage  it  is  not  recommended. 

Arsenate  of  Lead  Expoiments  in  1909. 

The  experiments  at  Bagley,  Ga.,  in  1909  were  worked  out 
along  parallel  lines  to  those  conducted  at  Mayfield  in  1907. 
There  were  certain  marked  differences  in  the  resiilts,  however, 
occasioned  by  various  causes,  and  these  differences  are  men- 
tioned and  explanations  offered  for  them. 

In  the  first  place  the  putting>ont  of  foliage  in  the  orchard 
under  treatment  presented  very  unusual  conditions  in  1909. 
Altfaoagfa  the  trees  bloomed  and  shed  their  blooms  about  the 
normal  time,  the  leaves  were  extremely  slow  in  making  their 
appearance.  As  late  as  the  22nd  of  April  the  trees  were  almost 
devoid  of  leaves,  although  young  leaves  were  beginning  to  push 
out,  promising  a  full  crop  of  foliage  ultimately.  At  this  time 
the  peaches  were  about  the  size  of  a  thimble  and  had  completely 
shed  their  calyces  or  "shucks."  Two  applications  of  arsenate 
of  lead  had  been  applied  to  these  slightly  protected  peaches  by 
the  date  mentioned,  and  it  is  to  the  slow  growth  of  foliage  and 
the  consequent  long  exposure  of  the  fruit,  as  well  as  to  the  ac- 
tion of  arsenate  of  lead,  that  much  of  the  injury  resulting  in 
two  of  the  sprayed  plats  is  ascribed.  Many  of  the  trees  had 
been  weakened  materially  by  the  San  Jose  scale.  These  trees 
were  naturally  more  susceptible  to  injury  than  the  more  vigor- 
ous, scale-free  trees. 

The  plan  of  the  work  was  much  the  same  as  that  outlined  in 
the  Mayfield  experiments,  except  that  one  plat  was  sprayed 
with  three  pounds  of  arsenate  of  lead  to  fifty  gallons  of  water, 
and  that  the  sprayings  were  applied  at  longer  intervals.  Abo 
the  plats  were  larger,  and  more  trees  were  selected  from  them 
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as  representative  trees.  The  records  were  kept  in  identically 
the  same  way,  and  the  figures  show  the  exact  percentage  of  the 
two  classes  of  fruit  yielded  by  the  trees. 

The  following  tables  and  paragraphs  give  the  namber  of 
sprayings  to  each  plat,  with  the  jesolts  obtained,  ej:,0'> 

Plat  1.  Plat  1  was  first  sprayed  on  April  '2nd.  Three  poiinds 
of  arsenate  of  lead  were  used  with  fifty  gallons  of  water,  with- 
out the  addition  of  milk  of  lime.  This  formnla  was  used  with 
each  of  the  three  applications,  which  were  applied  at  intervals 
of  three  ■wee'ka,  The  second  -treatment  was  applied  on  April 
22nd,  and  the  third  and  last  was  applied  May  14th.  At  this 
time  there 'iras  very  little  of  the  material  showing  on  the  leaves 
from  the  first  two  applications,  there  having  been  only  a  few 
leaves  present,  but  the  young  peaches  were  well  coated.  The 
trees  were  heavily  leafed  and  required  nearly  fwice  as  much 
spray  material  to  cover  them  well  as  the  first  application  re- 
•  quired. 

The  following  table  gives  the  percentages  of  infested  and  un- 
infesled  peaches  gathered  from  the  nine  trees  representing  this 
plat. 

Plat  1.    Arsenate  of  Lead.    Sprayed  3  tlmee.    3-50  Formula. 


No.  of 
peaches 
infested 


No.  of      IPer  cent  of  I  Per  cent  of 
peaches     j   peaches    {    peaches 
ualafeated  (  Infested    |  un  Infested 


978 


The  number  of  wormy  peaches  for  the  entire  nine  trees  as 
recorded  is  only  eight  per  cent,  of  the  entire  product.  This  is  a 
remarkably  low  figure  and  represents  51.5%  more  &eedom 
from  curcnlio  than  the  check  plat. 

But  however  much  the  peaches  were  protected  in  this  particu- 
lar they  were  injured  severely  in  another.  By  the  first  of  July 
the  trees  were  heavily  defoliated,  the  peaches  everywhere  sun- 
scalded  and  disfigured,  and  some  were  beginning  to  drop  from 
the  trees.  Many  fine,  highly  colored  peaches  were  gathered 
from  this  plat,  and  a  considerable  number  was  too  lightly 
burned  to  be  a  total  loss  at  the  packing  shed.  Yet,  of 'the  1,218 
peaches  gathered  on  and  after  July  6th  (the  ripening  period), 
520  or  42%  were  too  badly  cracked  and  sun-scalded  to  be 
classed  as  anything  else  than  culls. 
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The  injury  did  not  stop  with  the  ruin  of  the  peaches,  lor  the 
wood  growth  of  1909  was  killed  out  noticeably  in  places,  and 
more  was  injored.  These  bomed  areaa  on  the  wood  bore  the 
characteristic  reddish,  discolored  splotches  on  the  bark. 

"When  the  last  examination  of  these  trees  was  made  on  July 
21st,  it  was  apparent  that  many  of  the  newly  formed  buda  had 
been  killed. 

It  most  be  borne  in  mind  in  considering  the  above  figures  and 
conditions  that  this  plat  was  treated  at  a  considerably  increased 
strength  of  material  and  without  the  influence  of  the  lime  to 
modify  the  burning  effect  of  the  lead ;  also  that  the  trees  were 
not  as  vigorous  as  they  might  have  been  and  that  they  were 
very  tardy  in  producing  their  full  crop  of  foliage. 

Plat  2.  This  plat  was  sprayed  but  once,  arsenate  of  lead 
being  used  at  the  proportion  of  two  pounds  to  fifty  gallons  of 
water,  with  the  standard  solution  of  milk  of  lime  made  from 
three  pounds  of  lime. 

This  single  spraying  was  made  April  9th.  Although  there 
was  less  than  one-fourth  part  of  the  normal  crop  of  foliage  at 
this  date,  the  peaches  were  well  developed  and  bad  shed  most 
of  their  "shucks." 

The  peaches  from  the  nine  trees  representing  this  plat  were 
classified  as  shown  in  the  accompanying  table : 

Plat  2.    Sprayed  once  with  arsenate  of  lead.    2-3-60  Formula. 


No.  of 
Infested 
peachea 


Per  cent,  of  I  Per  cent  of 
Infested  |  uninfested 
peaches    | 


Check.  10  trees  . 


It  will  be  seen  from  the  figures  that  even  this  single  spraying 
was  productive  of  good  results.  As  against  59.5%  of  wormy 
peaches  in  the  check  plat,  only  29%  were  infested  in  plat  2. 
The  coloring  of  the  peaches  was  better  than  that  in  the  check 
plat,  and  there  was  no  injury  whatever. 

Plat  3.  Two  applications  of  arsenate  of  lead  were  made  to 
l^t  3,  the  first  on  April  10th  and  the  second  on  April  28tli, 
nearly  three  weeks  later.  The  standard  2-3-50  formula  was 
used.    Results  were  as  follows : 
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put  3.    Sprayed  twice  with  arB«iiate  of  lead.    2-3-ei>  Formula. 

1     Ko.ot 

1    tnfeflted 

peaches 

No.  of 
unlnfested 
IwacheB 

Per  cent,  of  Per  cent,  of 

Infested      unlnfeated 
peaches        peaches 

Check.  10  trees  978 

326»        1          18        1          82 
622        I          Sft.6     1          41.5 

By  the  15th  of  June  the  peaches  in  this  pist  had  begun  to 
torn  reddish  in  color  while  those  in  the  check  plat  were  yet  ab- 
solutely green.  They  ultimately  produced  a  high  color  and 
ripened  somewhat  in  advance  of  the  unsprayed  peaches. 

The  shedding  of  foliage  was  very  slight,  and  was  more  bene- 
ficial than  otherwise.  There  was  no  sun-scalded  fruit  in  evi- 
dence, even  on  weakened  and  dying  trees.  The  treatnieut  of 
this  plat  yielded  splendid  results  from  every  standpoint.  Only 
18%  of  the  entire  crop  of  peaches  set  by  the  trees  was  worm 
infested.- 

Plat  4.  Plat  4  was  sprayed  three  times  with  arsenate  of  lead 
at  the  2-3-50  formula.  By  reason  of  the  unprecedented  manner 
in  which  the  trees  leafed  out,  it  was  decided  to  defer  the  ini- 
tial spraying  on  one  plat  until  the  trees  should  be  in  fuller 
foliage.  Therefore,  the  first  spraying  of  plat  4  was  not  made 
until  April  12th,  and  even  then  the  trees  were  as  bare  of  leaves 
as  they  would  ordinarily  be  three  weeks  earlier  in  the  season. 
When  the  second  spraying  was  applied  April  29th,  the  trees 
were  in  much  better  foliage,  requiring  much  more  material  per 
tree  to  spray  them  than  was  required  for  the  first  spraying,  but 
even  at  this  late  date  the  full  leaf  crop  had  not  made  its  growth. 
The  third  and  last  application  was  made  May  14th.  From 
the  nine  selected  trees  of  this  plat  the  peaches  were  gathered 
and  classified  as  follows : 

Plat  4.    sprayed  3  times  with  arsenate  of  lead.    2-3-60  Formnla. 


I      No.  of 
I    peaches 
I    Infested 
..I         bi2 
9TS 


No.  of 

peaches 

unlntested 

1714 


Per  cent,  of 

peaches 

Infested 

2ES~ 

59.S 


Per  cent,  of 
peaches 
unlnfested 

74:r" 

41.5 


The  fact  that  there  is  7.5%  more  cupculio  infestation  in  this 
plat  than  in  plat  5.  sprayed  twice,  is  accounted  for  on  the 
grounds  that  plat  4  immediately  adjoined  the  unsprayed  section 
of  the  orchard,  while  plat  3  was  no  nearer  to  it  than  nine  rows 
of  sprayed  trees. 
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By  the  15tti  of  June  the  sbeddmg  of  the  leaves  was  practi- 
cally over,  with  less  than  one-third  of  the  entire  leaf  crop  af- 
fected. It  was  then  evident  that  there  would  be  some  burning 
of  the  &uit.  By  the  3rd  of  July  the  peaches  that  were  badly 
8un-Bcalded  had  commenced  to  drop,  all  the  peaches  thus  af- 
fected ripened  prematurely. 

Of  the  624  peaches  gathered  from  Ihe  selected  trees  of  this 
plat  from  Jtily  6th  until  the  entire  crop  was  harvested,  209  or 
33.5%  were  sun-scalded  and  cracked.  This  number,  however, 
includes  all  peaches  showing  evidences  of  sun  scald  in  any  de- 
gree. Perhaps  half  of  them  were  sufficiently  sound  to  be  packed 
and  shipped. 

The  injury  to  the  fruit  in  this  instance  was  accompanied  by 
a  proportionate  injury  to  the  tender  wood  growth  of  the  season. 
Although  not  so  great  as  that  described  in  plat  1,  it  is  never- 
theless worthy  of  mestiQU.  TTnder  the  conditions  existing  in 
the  orchard  in  1909,  the  treatment  was  o^iviously  too  drastic. 

In  Part  II  of  this  publication  is  shown  the  effects  of 
a  greater  number  of  sprayings  of  arsenate  of  lead,  and  it 
will  be  seen  from  these  that  there  was  no  deterioration  of 
the  fruit  and  no  injury  to  the  trees.  It  is  well  to  recaU  at 
the  same  time  that  four  sprayings  in  1907  worked  far  less  havoc 
than  that  cited  in  plat  3,  now  being  considered.  All  of  which 
goes  far  to  prove  that  the  condition  of  the  trees  determined 
directly  the  degree  of  defoliation  as  well  as  the  injury  to  the 
Irnit. 

BOW  DOES  ARSENATE  OF  LEAD  AFFEOT  OUKOTTUO? 

An  effort  was  made  at  Bagley,  Ga.,  to  determine  whether 
arsenate  of  lead  acts  merely  as  a  repellant  or  as  a  fatal  poison 
10  eurculio.  For  this  purpose  a  frame  large  enough  to  fit  over 
a  small  tree  was  constructed  and  covered  with  gauze  wire,  16 
meshes  to  the  inch.  This  cage  is  shown  in  the  accompanying 
figure.  It  was  intended  to  confine  curculios  in  this  cage,  leav- 
ing, as  their  only  food  supply,  the  leaves  and  fruit  of  the  tree, 
which  was  to  be  previously  drenched  with  arsenate  of  lead. 

Accordingly  on  May  lOtb  the  tree  was  literally  soaked  with 
a  solution  of  arsenate  of  lead  at  3  lbs.  to  fifty  gallons  of  water, 
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the  spray  allowed  to  dry  and  the  drenching  repeated.  On  the 
11th  of  May  372  corculios,  which  had  been  confined  for  forty- 
eight  hours  without  food,  were  released  into  the  cage  which 
had  been  fitted  over  the  tree  subsequent  to  the  spraying  of  the 
latter.  The  cage  was  set  upon  a  white  cloth  spread  beneath 
the  limbs  of  the  tree  in  order  that  any  curculios  that  might  eat 
Ae  poisoned  bait  and  die  therefrom  could  easily  be  seen  when 
l^ey  fell  upon  the  white  cloth. 

This  tree  was  closely  watched  for  ten  days  but  not  once  was 
a  corculio  discovered  feeding  on  any  part  of  the  tree.  Of  the 
eight  unpunctured  peaches  that  the  tree  originally  bore,  only 
six  were  finally  punctured  with  a  total  of  eight  punctures. 
These  were  very  small  punctures,  scarcely  breaking  the  skin 
of  the  peach.     No  eggs  were  laid  in  these  cavities. 

The  curculios,  for  the  most  part,  seemed  to  have  the  strongest 
aversion  to  the  tree,  and  their  lives  were  spent  in  trying  to  es- 
cape from  it  through  the  wire  gauze.  Some  few  smaller  beetles 
did  escape  in  this  way,  and  at  the  end  of  ten  days  there  was  not 
a  single  live  curculio  within  the  confines  of  the  cage. 

Arsenate  of  lead  unquestionably  kills  curculios  when  they  as- 
similate it  in  feeding  actively,  but  in  the  above  instance  it  acted 
more  as  a  repellant,  there  being  no  part  of  the  foliage  or  friiit, 
however  small,  which  was  not  well  coated  with  the  poison. 

JARBINO  FOB  CUBOULIO. 

A  block  of  Elberta  peach  trees  embracing  twelve  hundred 
trees  was  jarred  at  Bagley,  Ga.,  in  1909,  for  the  sake  of  deter- 
mining the  absolute  value  of  jarring  for  the  control  of  curcolio, 
as  well  as  its  comparative  value  as  opposed  to  liquid  spraying. 
It  was  planned  to  jar  the  plat  every  two  days,  but  labor  condi- 
tions were  such  that  it  was  not  possible  to  follow  the  original 
plan.-  Alttiough  the  jarring  was  carried  out  irregularly,  the 
renUtB  are  of  interest  as  showing  the  direct  influence  which  the 
close  proximity  of  timbered  land  has  upon  the  orchard  from 
the  standpoint  of  corculio  infestation. 

The  block  of  trees  selected  for  the  jarring  operations  was 
forty  rows  long  and  extended  thirty  rows  into  the  orchard.  It 
lay  parallel  to  the  woods  and  was  separated  from  it  only  by  the 
width  of  a  farm  road. 
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Jarring  Eqalpment. 

The  eqaipment  UBed  in  the  work  coneisted  of  two  canvas  cov- 
ered wooden  frames,  each  four  and  oue-half  b7  nine  feet,  and  a 
leather-padded  maul  for  jarring  the  trees.  The  maul  waa  fitted 
with  a  handle  five  feet  long.  Fig.  11  shows  the  style  of  frames 
employed  and  the  "gang"  at  work.  This  outfit  can  be  operated 
by  five  people.  Usnally  fonr  women  were  employed  to  carry 
and  place  the  sheets,  two  to  each  sheet,  and  one  man  to  carry 
the  heavy,  padded  maul  and  jar  the  trees. 

Method  followed  in  Jarring  and  Determination  of  Retnlts. 

Beginning  with  the  row  nearest  the  woods  (row  No.  1)  each 
row  was  jarred  as  quickly  as  possible,  the  sheets  spread  upon 
the  ground  at  the  end  of  the  row  and  the  beetles  picked  from 
them  by  hand,  counted  and  placed  in  bottles.  Counting  the 
"eatch"  from  each  row  separately,  it  was  possible  to  obtain 
the  exact  number  caught  per  row  for  the  season. 

Jarring  was  first  begun  March  27th  and  continued  at  more 
or  less  irregular  intervals  until  June  11th.  The  operation  was 
begun  as  early  in  the  morning  as  it  was  possible  to  see,  and 
continued  until  the  heat  of  the  sun  caused  the  cnrculios  to  be- 
come active  immediately  after  they  were  jarred  to  the  sheets. 
The  weather  was  cool  during  the  first  days  of  the  operations 
and  it  was  possible  to  jar  the  full  rows  of  forty  trees  without 
making  an  intermediate  gathering  of  the  harvest ;  but  later  in 
the  season  no  more  than  20  trees  could  be  jarred  before  it  was 
necessary  to  gather  up  the  captured  beetles  to  prevent  their 
escape.  Beetles  have  often  been  observed  to  fly  from  the  sheets 
as  early  as  &.10  a.  m.  during  May  and  June,  and  in  these 
months  it  is  practically  useless  to  jar  after  6.30  unless  the 
beetles  are  taken  from  the  sheets  every  fifteen  or  twenty  trees. 

In  the  following  table,  beginning  with  row  1,  nearest  the 
woods,  to  row  30,  farthest  from  them,  the  number  of  trees  in 
each  row,  the  number  of  beetles  per  row  and  the  percentage 
of  beetles  per  tree,  are  given.  It  is  interesting  to  note  the  grad- 
ual reduction'  in  the  number  caught  from  each  row,  as  we  move 
iway  from  the  woods. 
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1   Na 

NO. 

No. 

Row 

of 

of 

otbeeUes 

trees 

beetlea 

per  tree 

1 

55 

806 

ii 

2 

28 

789 

26.4 

32 

6S2 

21.3 

4 

SG 

627 

18.9 

& 

SO 

497 

16.6 

6 

S6 

477 

18.2 

7 

S3 

709 

21.6 

8 

S5 

673 

16.4 

9 

38 

619 

18.7 

10 

32 

690 

18.i 

11 

38 

476 

14.4 

12 

80 

689 

19.6 

13 

32 

498 

1B.4 

14 

34 

857 

1«.6 

16 

31 

271 

8.7 

16 

30 

241 

8 

17 

34 

823 

9.6 

18 

86 

284 

8 

19 

80 

179 

6 

20 

32 

268 

8.4 

21 

86 

288 

7.4 

22 

36 

276 

7.6 

28 

83 

229 

7.1 

24 

3B 

211 

6 

2E 

87 

197 

6.6 

26 

8E 

ITS 

6 

27 

89 

112 

4.1 

28 

84 

9G 

8.4 

29 

26 

101 

8.4 

30 

38 

161 

6.3 

ToiiQ 

B~985 

11.626 

11.8 

The  percentage  of  infested  and  uninfcBted  fruit  was  reckoned 
just  as  it  was  in  the  sprayed  plats,  i.  e.,  by  opening  all  the  wind- 
falls and  the  ripe  peaches  and  classifying  them  as  they  properly 
belonged.  Ten  trees  were  selected  from  the  block  for  this  pur- 
pose, and  eight  trees  were  selected  from  the  nearby  section  of 
the  orchard  for  the  check  plat. 

The  percentages  of  the  two  kinds  of  frait  yielded  by  the 
jarred  plat  and  its  check  plat  are  given  in  the  following  table: 


I  No.  of 
i  peacJiea 
I     Infested 


No.  o(       Per  cent  of  Percent,  of 
peaches        peach  ea        pea<dies 
un  infested      Infested      nnlnfested 


Comparison  of  the  figures  in  the  third  colninn  shows  Uwt 
only  6%  more  peaches  were  uninfested  in  the  jairad  pUt  than 
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in  the  outreated  check  plat.  This  is  a  poor  showing  consider- 
ing the  large  number  of  beetles  caught  from  the  trees  in  the 
jarred  plat. 

Spraring  vs.  Jarring. 
When  jarring  is  compared  to  spraying  on  any  basis,  it  suf- 
fers by  the  comparisou,  The  heavy  cost  involved  in  the  opera- 
tion of  a  sufficient  jarring  force,  its  comparative  ineffectiveness 
and  the  brevity  of  the  season  at  vrhich  effective  jarring  can  be 
done,  unite  to  make  it  inferior.  Unless  labor  ia  abundant  and 
cheap,  the  cost  of  jarring  for  even  two  hours  in  ^be  early  morn- 
ing is  decidedly  disproportionate  to  the  good  accomplished. 
It  is  impracticable  from  an  economic  standpoint  and  inefficieot 
as  a  remedial  measure.  In  small  orchards,  and  under  condi- 
tions which  permit  the  control  of  the  labor  side  of  the  question, 
it  would  be  feasible.  In  large  orchards  jarring  presents  too 
many  serious  obstacles  for  successful  manipulation. 

METHODS  OF  CONTROL. 

The  results  of  the  two  years'  experiments  discussed  in  this 
bulletin  show  that  curcolio  can  be  controlled  largely  by  arse- 
nate of  lead  at  a  ratio  of  2  lbs.  to  50  gallous  of  water,  to  which 
is  added  a  milk  of  lime  solution  made  from  3  lbs.  of  stone  lime. 
Two  applications  are  recommended,  the  first  to  be  applied  as 
the  calyces  or  shucks  are  shedding,  and  the  second  two  weeks 
later.  In  thrifty,  healthy  orchards  where  the  foliage  growth  is 
dense,  three  applications  are  recommended.  It  is  unsafe  to 
sprMf  VKok  trees  more  than  twice. 

Curctdio  and  its  relation  to  brown  rot  are  discussed  in  Part  II 
of  this  bulletin.  The  two  are  intimately  associated ;  in  propor- 
tion as  the  one  is  active,  the  other  is  in  evidence.  It  is  hoped 
that  the  reader  will  see  how  the  control  of  coreulio  will  not 
only  redoce  the  number  of  "wormy"  and  punctured  peaches, 
but  proportionately  eliminate  brown  rot  as  well. 
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BROWN  ROT  EXPERIMENTS  IN  1909. 


INTBODUOnON.       . 

All  peach  growers  are  more  or  less  familiar  with  brown  rot, 
and  a  detailed  descriptioB  of  the  disease  is  not  necessary.  Many 
growers  know  from  dear  experience  how  it  may  cut  down  the 
yield  and  profit  from  their  orchards;  and  many  more  know 
how  in  some  seasons  the  peaebes  rot  in  transit. 

The  loss  from  brown  rot  varies  at  different  seasons,  the  sever- 
ity of  the  disease  depending  upon  the  weather  and  the  number 
of  eureulio  present.  The  loss  from  brown  rot  is  frequently  25% 
to  50%,  and  sometimes  as  high  as  95%,  of  the  crop  in  some 
localities. 

"We  have  not,  heretofore,  been  able  to  advise  any  satisfactory 
treatment  for  brown  rot.  With  the  promising  results  thus  far 
obtained  from  the  experiments  that  have  been  conducted  in 
Georgia,  and  from  the  commercial  tests  made,  it  now  seems 
that  we  will  be  able  to  control  brown  rot  and  eureulio  by  the 
self -boiled  lime-sulphur  and  arsenate  of  lead. 

EAKLY  EXPEBIMENTS. 

For  a  number  of  years  many  experiments  have  been  carried 
on  at  different  places  in  the  United  States  to  determine  whether 
brown  rot  of  peaches  could  be  controlled  by  spraying  with 
Bordeaux  mixture.  The  Qeoi^a  State  Board  of  Entomology 
experimented  with  the  Bordeaux  mixture  three  different  sea- 
sons. From  these  experiments  it  was  concluded  that  brown  rot 
of  peaches  could  not  be  successfully  controlled  with  the  Bov- 


deaoz  mixture.  Others  experimenting  also  arrived  at  the  same 
coQclosion. 

In  1907  brown  rot  experimeats  were  begun  by  Prof.  W.  M. 
Scott  of  the  Bureau  of  Plant  IndTistry,  U.  S.  Departmtot  of 
Agricnlture,  with  the  self-boiled  lime-sulphur  solution.  The 
results  of  the  first  season's  work  were  very  promising.  In  1908 
and  1909  Mr.  W.  T.  Ayres,  under  the  direction  of  Prot  W.  M. 
Seott,  carried  on  extensive  experimenta  with  the  self-boiled 
lime-sulphur  in  Georgia  with  very  satisfactory  results.  For 
Prof.  Scott's  report  upon  the  experimenta  of  1908,  see  Circular 
No.  1  of  the  Bureau  of  Plant  Industry,  U.  S.  Department  of 
Agriculture. 

In  Prof.  Scott '^experiments  it  was  foond  that  eurculio  some- 
times made  it  very  difficult  to  control  brown  rot.  The  observa- 
tions of  the  writers  in  Georgia  have  been  that  when  cureulio 
was  abundant  brovm  rot  was  more  severe,  if  the  weather  con- 
ditions were  favorable,  than  when  the  cureulio  was  not  so 
abundant. 

Experiments  conducted  by  the  Georgia  State  Board  of  Ento- 
mology for  the  last  three  years,  have  shown  that  the  cureulio 
can  be  controlled  to  a  large  extent  by  spraying  with  arsenate 
of  lead.  For  a  complete  report  upon  these  experiments  up  to 
and  including  1909,  sea  the  first  part  of  this  bulletin. 

Previous  to  1909  it  was  not  considered  safe  td  combine  the 
two  remedies,  arsenate  of  lead  and  the  self -boiled  Ilme-sulphur 
solution,  for  it  was  not  known  jnst  what  the  results  would  be. 
It  was  cited  that  in  many  eases  arsenate  of  lead  alone  was  in- 
jurious to  the  fruit,  and  it  was  feared  that  if  the  two  mixtures 
were  combined  the  injury  to  the  fruit  might  be  still  greater. 

PLAN  OF  EXPEBIHENTS. 

In  planning  the  experiments  for  1909  we  decided,  first,  to 
compare  the  self-boiled  lime-sulphur  mixture  with  the  self- 
boiled  lime-sulphur  and  arsenate  of  lead;  second,  to  test  the 
concentrated  lime-sulphur  and  the  Bordeaux  mixture, 

Diffraent  Materials  Tested. 

The  following  different  materials  were  tested : 

1.  Self-bolled  lime-sulphur  and  arsenate  of  lead  (8-S-2-B0>. 

2.  Self-bolled  lime-9ulphur  (8-8^0). 
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3.  Bordeaux  mixture  and  arsenate  of  lead. 

4.  Bon)«aux  mixture   13-6-&0). 

6    Ume-Hulphur  boiled   (lO-lE-EO),  diluted  1  gallon  to  25  gaUoca  of 
water. 

6  Same  as  above  +  2  ins.  arsenate  of  lead  to  60  gallone  of  water. 

7  Ume-sulphur  boiled    110-15-&0),  diluted  1  gallon  to  GO  gallona  of 

water. 

8.  Same  as  above  +  2  lbs.  arsenate  of  lead  to  SO  gallons  of  water. 

9.  Lime-Bulpbur  solution  prepared    (Qraseelli  Co.),  1  gallon   to   50 

gaiions  of  water. 

10.  Same  as  above  +  2  lbs.  arsenate  of  lead  to  50  gallons  of  water. 

11.  Prepared  Ume^ulphur  solution,  diluted  1  gallon  to  75  gallons  of 

water. 

12.  Pratt's  Sulfocide,  1  gallon  to  76  gallons  of  water. 

13.  Same  as  above  +  2  lbs.  arsenate  of  lead  to  50  gallons  ot  water. 

14.  Prepared  llme-snlpbur,  1  gallon  to  76  gallons  of  water. 

15.  Pratt's  SnUocide,  1  gallon  to  100  gallons  of  water. 

Ctmdition  of  the  Orchard. 

These  experiments  were  carried  on  in  Betts  Broa.'  orchard 
at  Woodbury,  Qs.  The  orchard  is  located  on  Pine  Mountain 
ridge,  at  an  elevation  of  900  to  1100  feet.  The  trees  were  6  to 
7  years  old.  In  1908  from  50%  to  75%  of  the  fruit  was  lost 
from  brown  rot  and  curculio.  In  the  winter  of  1908  the  or- 
chard was  sprayed  with  the  home-made  lime-sulphur  solution 
for  the  San  Jose  scale.  In  the  spring;  the  trees  received  a  heavy 
application  of  commercial  fertilizer,  and  during  the  season  of 
1909  made  a  rapid  growth.  In  1908  no  effort  was  made  to  pick 
up  the  fallen  fruit  or  gather  the  mummied  peaches.  From  this 
it  will  be  seen  that  the  conditions  were  ideal  for  curculio  and 
brown  iroL 

lime  of  Application  of  the  Different  Sprayings. 

It  was  the  intention  to  spray  three  times  with  the  different 
materials,  but  on  account  of  injury  to  the  leaves  and  fruit 
some  of  the  plats  were  only  sprayed  twice. 

It  may  be  well  to  mention  here  that  before  we  made  the  first 
application  of  lime-sulphur  the  trees  were  sprayed  with  arse- 
nate of  lead  (2-3-50),  between  March  26th  and  31st.  That  ia, 
the  whole  orchard  was  sprayed  except  the  three  check  plata 
mentioned  further  on  in  this  report. 

The  first  application  for  the  control  of  brown  rot  and  curculio 
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was  made  April  15tb  (aa  the  calyces  or  shucks  were  shedding) ; 
the  second  May  11th  and  12th;  the  third  June  10th  and  11th. 

RESULTS  SE01TSED. 

Solationi  that  Injnrod  the  Frnit  and  Foliage  of  the  Treat, 

The  following  solutions  injured  the  fruit  and  foliage  when 
uaed  with  or  without  the  arsenate  of  lead,  and  were  only  ap- 
plied twice:  Bordeaux  Mixture  (3-6-50),  lime-sulphur  mixture 
(10-15-50),  boiled,  diluted  1  to  25  and  1  to  50;  lime-sulphur 
mixture  prepared  (Qrasselli  Co.),  dilated  1  to  25, 1  to  50  and  1 
to  75;  Pratt's  Sulfocide  diluted  1  to  50,  1  to  75  and  1  to  100. 

Soon  after  the  second  application  of  the  above  materials  the 
leaves  began  to  drop  oCF,  and  in  some  cases  the  fruit.  For  this 
reason  no  attempt  was  made  to  keep  the  picking  records  on 
the  plats  where  these  different  materiab  were  used.  At  pick- 
ing time  it  was  noticed  that  the  fruit  on  the  trees  sprayed  with 
the  solutions  mentioned  above  did  not  ripen  properly.  Where 
arsenate  of  lead  was  used  the  fruit  was  bard  and  of  a  deep 
red  color,  and  was  not  considered  salable. 

The  Self-Boiled  Lim»-Stilphtir  BQxtnre. 

The  results  secured  with  the  self-boiled  lime-sulphur,  and  the 
self-boiled  lime-sulphur  an^  arsenate  of  lead  mixture,  are  well 
shown  in  the  following  table : 
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¥ 
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Lt 

Soaad 
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1 
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., 

2 
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42 
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S^S^d"'      "• 

as 

NW.MW«<i. 
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WJ 

32 

1 
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71.7 

34 

Pncbw  wllb  only 
>  Ihik  ub  were 

ScU-boitod  Ume- 
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» 

2.44 

« 

2 
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wUhonl  uKule 
of  lead. 
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Qeorfta 

„., 

t 

•7 
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Bene  of 
OeoTKii 

3i»S 

IS 

5S 

Oich- 

•Sec  iool  note 
below. 

»b«rtt 

10  to  15 

lOlo  12 

■ 

» 

roll  plSed    from 

*Wbole  orchard  was  sprayed  twice  with  self-boiled  llme-sulphur  and 
arsenate  of  lead  (lime  S  Ibe.,  sulphur  8  Ibi.  to  GO  galloiiB  of  water) 
and  once  (flrst  sprarlng)  with  arsenate  of  lead  and  lime  (2-3-60). 


In  these  experiments  each  plat  contained  from  50  to  68  trees. 
The  reenlts  as  given  in  the  above  table  were  determined  by 
actoally  conntiiif;;  all  the  peaches  from  each  plat  that  were 
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picked  from  the  trees  and  those  that  fell  on  the  ground,  after 
pickiDg  was  begnn.  No  account  was  kept  of  the  early  wiod- 
faUB. 

The  plats  were  situated  on  one  side  of  the  orchard  near  the 
woods,  and  in  the  part  of  the  orchard  that  was  affected  the 
most  the  season  before  with  cureolio  and  brown  rot.  It  most 
also  be  remembered  the  whole  orchard  was  sprayed  as  pre- 
viously mentioned. 

SOME  NOTES  ON  THE  RESULTS. 

The  above  table  shows,  in  a  graphic  way,  how  successfully 
the  brown  rot  and  cureolio  were  controlled.  By  conii>aring  the 
results  in  Plats  No.  1  and  No.  2,  it  will  be  seen  that  much  better 
restilts  were  secured  with  the  self-boiled  lime-sulphur  and  ar- 
senate of  lead  mixture,  than  with  the  self-boiled  lime-sulphur 
alone.  It  will  be  noticed  the  scab  or  black  spot  was  reduced 
to  less  than  1  per  cent.  This  alone  in  some  years  would  pay  for 
spraying.  The  diflference  between  a  sprayed  and  onsprayed 
peach  in  this  respect  is  well  shown  in  Fig.  1.  When  the  peaches 
from  the  unsprayed  trees  were  brought  to  the  packing  house 
they  were  so  specked  and  looked  so  inferior  when  compared 
with  the  sprayed  peaches,  that  they  were  not  put  in  the  same 
car,  but  packed  by  themselves  and  shipped  by  express  to  the 
local  markets. 

Injttry  to  Tree  and  Prnit. 

The  self-boiled  lime-sulphtu:  did  not  injure  in  the  least  the 
leaves  or  the  fruit.  The  self-boiled  lime-sulphur  and  arsenate 
of  lead  only  shot-holed  a  few  leaves,  and  did  not  hurt  the  fniit. 

The  results  in  the  orchard  spraying  compare  very  favorably 
with  the  results  in  the  experimental  plats,  both  as  to  control 
of  brown  rot  and  cureulio  and  effect  upon  the  trees  and  fniit. 
The  whole  orchard,  as  mentioned  before,  was  sprayed  once  with 
arsenate  of  lead  and  lime,  and  twice  with  eelf-boiled  lime-sul- 
phur and  arsenate  of  lead.  "Where  treated  this  way  no  damage 
was  done  to  the  leaves  or  fruit,  except  on  a  few  trees  that  were 
much  weakeuod  by  the  borers  and  San  Jose  scale. 
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In  one  part  of  the  orchard  the  eurculio  was  very  abundant 
even  after  two  sprayings,  once  with  arsenate  of  lead  and  lime 
(2-3-50),  and  onGe  with  self-boiled  lime-aulphur  and  arsenate 
of  lead,  so  that  part  of  the  orchard  was  sprayed  onee  more. 

In  this  spraying  3  lbs.  of  arsenate  of  lead  was  used  to  50 


gallonB  of  water  without  lime.  The  results  of  this  spraTin^ 
were  very  disastrous.  Over  50  per  cent,  of  the  leaves  dropped 
and  25  per  cent,  of  the  peaches  were  burned,  and  the  remainder 
of  the  fruit  was  much  damaged.  The  fruit  on  these  trees  never 
ripened  properly,  but  was  hard  &nd  highly  colored. 

The  injury  to  the  peach  by  arsenate  of  lead  takes  a  very 
characteristic  form.  It  will  first  be^in  as  a  small,  round, 
brownish-red  burnt  place.  In  cotu*Be  of  time  this  burnt  area 
will  become  larger  and  depressed,  and  the  rest  of  the  peach 
will  be  dark  red.  Many  of  the  injured  peaches  crack  open,  the 
gum  oozes  out  and  the  peaches  will  be  in  a  condition  like  those 
shown  in  Fig.  9  (Part  1). 

OOMMEKOIAL  TESTS  IN  1909. 

In  1909  Mr.  J.  J.  Stranahan  sprayed^  tus  entire  orchard,  once 
with  arsenate  of  lead  and  lime  and  twice  with  the  self-boiled 
lime-sulphur  and  arsenate  of  lead,  with  very  good  results.  Mr. 
Ward,  whose  orchard  is  near  Mr.  Stranahan 's,  sprayed  his 
orchard  twice  with  arsenate  of  lead  and  lime,  with  very  satis- 
factory results. 

Mr.  Betts,  as  previously  mentioned,  sprayed  with  arsenate 
of  lead  and  the  self-boiled  lime-sulphur  with  very  gratifying 
results,  except  where  he  sprayed  the  third  time  with  3  lbs.  of 
arsenate  of  lead  to  50  gallons  of  water. 

Profs.  "W.  M.  Scott  and  W,  T.  Ayres  in  their  experiments  for 
the  control  of  brown  rot  at  Fort  Valley,  Oa.,  in  1909,  sprayed 
1100  trees  as  follows:  "First,  on  March  31st  (as  the  calyces 
were  shedding),  with  arsenate  of  lead  2  lbs.  to  50  gallons  of 
water;  second,  on  April  22nd  with  8-8-50  self-boiled  lime-sul- 
phur and  2  lbs.  arsenate  of  lead ;  third,  on  May  21st  with  self- 
boiled  lime-sulphur  alone ;  fourth,  on  June  9th  with  self-boiled 
lime-sulphur." 

""When  assorted  and  counted  the  fruit  from  five  trees  had 
only  41^%  affected  with  brown  rot,  about  half  of  which  was 
caused  by  corculio.  Only  6^%  of  the  fruit  shewed  scab  marks, 
and  these  were  mostly  small  inconspicuous  specks.  The  civ- 
culio  infestation  was  27^%," 
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For  a  detailed  report  of  Prof.  Seott'i  experiments,  see  page- 
96  of  Balletin  No.  30,  Oeorgia  State  Board  of  Entomology, 
"Proceedings  of  the  Georgia  State  Horticultural  Society  for 
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The  gain  from  spraying  is  greater  than  the  difference  in  the- 
perceutage  of  sound  fruit  on  unsprayed  and  sprayed  trees.  To 
illustrate  how  much  greater  the  yield  of  froit  is  on  sprayed 
than  nnsprayed  trees,  we  give  the  following  figures:  On  53 
unsprayed  trees  the  total  number  of  peaches  was  304;  on  54 
trees,  sprayed  once  with  arsenate  of  lead  and  three  times  with 
the  self-boiled  lime-snrphur,  the  total  number  of  peaches  was 
782;  and  68  trees  sprayed  once  with  arsenate  of  lead  and  three 
times  with  self-boiled  lime-sulphur  and  arsenate  of  lead,  yielded 
1154  peaches. 

To  compare  with  the  above  we  need  only  to  give  the  yield  in 
an  orchard  near  Mr.  Betts  that  was  not  sprayed.  The  crop 
was  light  in  this  orchard  but  the  owner  thought  he  would  have 
five  cars  of  peaches.  He  shipped  one  car  and  about  half  of 
another;  the  rest  of  the  peaches  were  tost  on  account  of  the 
curculio  and  brown  rot.  There  were  other  growers  in  the 
State  that  had  the  same  experience  last  summer. 


OABSTINO  QUALITY  0?  THE  FRUIT. 


Another  factor  worthy  of  consideration  is  the  increased  carry- 
ing quality  of  the  sprayed  fruit.  The  firm  that  bought  Mr. 
Betts'  peaches  put  them  in  cold  storage.  When  the  peaches 
were  all  picked  Mr.  Betts  went  to  New  York  and  saw  some  of 
the  peaches  that  had  been  in  cold  storage  for  8  or  10  days.  He 
made  no  exact  count  of  the  peaches  to  determine  what  per  cent, 
was  affected  vrlth  brown  rot.  Mr.  Betts  and  the  commission 
men  were  well  pleased  with  the  reanlte. 
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8HIPFJN0  TEST  MADE  BY  W.  BL  SOOTT  AMD  W.  T. 
ATBES. 

In  the  experimeDts  conducted  at  Fort  Valley,  Ga.,  by  Profs. 
W.  M.  Scott  and  W.  T.  Ayres,  a  shipping  test  was  made.  Their 
report  on  this  shipping  test  was  as  follows: 

"In  order  to  ddtennlne  the  difference  in  the  carrjiDB  qaalltr  of 
the  sprared  and  uneprared  fmlt,  two  t«st  care  of  peaches  from  the 
experiment  plaU  were  shipped  to  New  York,  examined  on  arrfTal 
and  sold  in  tbs  nraal  waj  tbronSh  a  commlBsion  bouse.  The  fnilt  tn 
the  first  car  was  picked  on  Friday,  Jvly  9th,  In  the  rain,  and  although 
due  OQ  the  market  Tuesday  morning  was  delayed  en  route,  and  was 
not  sold  nntll  Wednesday  morning.  The  market  was  almost  gutted 
with  poor  fruit  and  the  prices  ranged  low.  The  test  car  contained 
Btbertas  and  Belles — sprayed  and  unsprayed.  The  sprayed  BIbertaa 
from  the  Um»«ulphar  arsenate  of  lead  block  aoM  (Or  t3>00  a  crate^  and 
the  unsprayed  Elbertai  from  tbe  adjacent  unsprayed  block  sold  tor 
91.60  a  crate,  making  a  didereace  of  SO  cents  a  crate.  Tbe  sprayed 
Belles  sold  for  I1.3B  a  crate  and  nnsprayed  Belles  (or  (1.12  An  ex- 
amination of  the  BIbertas  showed  tbat  34  per  cent  of  tbe  unsprayed 
fruit  was  specked  with  brown  rot,  while  only  6  per  cent,  of  tbe  sprayed 
fralt  was  affected. 

"The  second  car  arrived  Wednesday  night,  and  was  sold  Thursday 
morning,  July  15th.  at  tbe  following  prices: 

Sprayed  Elbertat  at |1.4I>  per  crate. 

Unsprayed  Mbertae  at   1.2G  per  crate. 

Sprayed  Belles  at  1.60  per  crate. 

Unsprayed  Belles  at Lli  per  crate. 

■'This  shows  a  difference  ot  20  cents  a  crate  for  the  E^bertas  and  36 
cents  a  crate  for  the  Belles.  Another  significant  fact  Is  tbat  all  the 
sprayed  fruit  In  each  case  was  sold  before  the  buyers  began  pur- 
chasing tbe  unsprayed  frnlt.  it  will  be  seen  that  the  difference  in 
market  value  in  favor  ot  the  sprayed  trait,  to  say  nothing  ot  tbe  loss 
tn  the  orchard,  pays  the  cost  of  spraying  several  times  over."* 

COST  OF  8FBAYIN0. 

Tbe  cost  of  spraying  depends  upon  so  many  factors  tbat  it  is 
difScult  to  give  figures  that  will  apply  generally.  The  follow- 
ing figures  are  given  as  a  general  guide  to  the  cost  of  spraying. 

The  self -boiled  lime-solphor-arsenate  of  lead  mixture  will  cost 
a  trifle  over  one  cent  a  gallon.     One  hundred  gallons  of  the 
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mixture  will  spray  from  50  to  100  trees,  depending  upon  the 
Bize  of  the  trees. 

Four  men,  one  to  prepare  the  mixture  and  three  to  spray, 
can  spray  from  500  to  800  trees  a  day,  with  a  200-gallon  tank. 
Figuring  on  this  basis,  for  good-sized  6-year-otd  trees,  it  would 
cost  about  1\^  to  2  cents  per  tree  for  each  application  of  the 
self-boiled  lime-sulphur-arsenale  of  lead  mixture.  When  a 
power  sprayer  is  used  the  cost  may  be  leas. 

Prof.  Scott  found  in  his  experiments  at  Fort  Valley,  Ga., 
where  a  power  sprayer  was  used,  that  the  cost  was  5  3/5  cents 
per  tree  for  four  applications  of  the  self-boiled  lime-snlphur- 
arsenate  of  lead  treatment.  WheQ  we  take  into  consideration 
the  benefit  derived  from  spraying — larger  yield,  higher  per 
eeot  of  sound  fruit,  increased  carrying  capacity  of  the  fruit 
and  the  enhanced  value  of  the  fruit — the  cost  is  insignificant. 

PBXPAKATION  OF  SXLF-BOILED  LUflE-SULPHUB. 

The  preparation  of  the  self-boiled  lime-sulphur  mixture  is 
not  difficult,  but  great  care  should  be  exercised  to  see  that  it 
is  properly  made  and  not  allowed  to  boil  too  long  before  di- 
luting.   The  following  directions  should  be  carefully  followed : 

Weigh  out  24  lbs.  of  lime  and  24  lbs.  of  sulphur.  Place  the 
sulphur  in  a  50-gallon  barrel  and  make  into  a  thin  paste  by 
slowly  adding  cold  water  and  stirring  until  the  sulphur  is  all 
moist.  If  this  is  not  done  the  sulphur  will  be  in  Imnps  and  will 
not  mix  readily  with  the  lime.  To  this  sulphur  paste  add 
enough  cold  water  to  make  six  gallons,  then  add  the  lime.  Stir 
well  and  add  more  water  as  required  to  keep  the  mixture  from 
becoming  too  thick.  (We  found  that  we  bad  to  add  from  4  to 
6  gallons  of  water  during  the  cooking  process.)  When  the 
lime  is  all  slacked,  which  should  not  be  more  than  15  or  20 
minutes,  stop  further  cooking  by  diluting  with  cold  water. 
Dilate  to  150  gallons  and  strain.  If  arsenate  of  lead  is  to  be 
used  add  6  lbs.  to  150  gallons  after  diluting  to  the  required 
amount.  The  arsenate  of  lead  should  be  dissolved  in  a  small 
amount  of  water  before  adding  it  to  the  mixture. 

If  the  cooking  is  not  stopped  when  the  lime  is  slacked  the 

sulphur  will  continue  to  dissolve  and  the  mixture  may  get 
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strong  enough  to  iojore  the  peach  foliage.  What  is  wanted  is 
a  good  mechanical  mixture  of  the  lime  and  snlphor  with  aa 
litUe  of  the  latter  dissolved  as  possible. 

The  straining  is  important,  and  should  be  carefully  done,  or 
the  nozzles  will  clog  while  spraying.  It  is  best  to  make  the 
strainer  ont  of  copper  ganze  of  ^  to  25  meshes  to  the  inch.  If 
more  convenient  the  straining  may  be  done  when  the  mixture 
is  diluted  to  50  or  lOO  gallons,  and  the  remainder  of  the  water 
added  afterward.  In  straining  all  the  sulphor  should  be 
washed  throi^  if  possible.  If  the  mixture  is  strained  before 
diluting  to  the  required  amount,  the  sulphur  can  be  washed 
through  with  clear  water  from  time  to  time  as  necessary,  keep- 
ing account  of  the  amount  of  water  added  so  as  not  to  make 
more  than  the  required  amount  of  the  mixture.  When  the  ar^ 
senate  of  lead  is  added  to  the  mixture  a  great  change  in  color 
takes  place,  it  becoming  a  dark  brown.  This  is  due  to  the 
chemical  change  that  takes  place. 

To  determine  just  what  takes  place,  or  what  were  the  com- 
pounds formed  when  the  arsenate  of  lead  was  added  to  the  mix- 
ture, we  had  samples  of  each  analyzed  by  a  chemist. 

To  secure  the  samples  we  prepared  150  gallons  of  the  self- 
boiled  lime-sulphur  and  took  a  sample  from  this.  Then  the 
arsenate  of  lead  was  added  and  another  sample  taken. 

The  analysis  of  the  samples  by  Dr.  Edgar  Everhart,  Chemist 
of  (he  State  Geological  Survey,  gave  the  following  results; 

The  Ume^Qlphnr  wash,  aa  given  to  me,  coaslsted  of  172  cc  liquid 
and  7.3MS  grm.  aollda.  The  filtered  liquid  carried  0.076  per  cent  snl- 
phur  In  combination  with  lime  as  a  calclnm  sulphide.  Tbe  BoUd  matter 
contained: 

37.40  per  cent,  tree  sulphur,  and 
32.63  per  cent,  lime  (CaO). 
There  waa  also  tound  a  large  percentage  of  magnesia,  ahowing  the 
lime  used  waa  magneslan. 

The  "llme-aulphur-lead -arsenate"   wash   conilated   of   IGO   cc   liquid 
and  6.S22S  grm.  sollda.    The  filtered  liquid  carried  O.0S8  per  cent,  sul- 
phur aa  a  calcium  sulphide.    There  waa  tound  no  trace  ot  araenic  la 
•olntlon.    The  aolld  matter  contained,  beside  lead  arsenate: 
31.67  per  cent  tree  sulphur, 
2.<2  per  cent  lead  sulphide. 
30.91  per  cent,  lime  (CaO). 
This  lime  la  also  magnealau.    The  presence  of  lead  sulphide  Indl- 
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It  irill  be  noticed  there  was  found  no  trace  of  free  arsenic, 
bat  the  greatest  troabla  with  many  brands  of  arsenate  of  lead 
IB  the  presence  of  water-solable  arsenic. 

BEOOMMXKDATIONS. 

Based  on  the  experiments  and  commercial  tests  that  have 
been  made,  we  recommend  the  following  treatment  fpr  brown 
rot  and  cnreolio: 

Spray  first  about  the  time  the  calyces  (or  shucks,  not  the  col- 
ored petals)  are  shedding,  with  arsenate  of  lead  2  lbs.,  lime 
3  lbs.,  to  50  gallons  of  water. 

Make  second  application  three  weeks  later,  using  the  self- 
boiled  lime-sulphur  and  arsenate  of  lead  (6  lbs.  of  lime,  8  lbs. 
of  Bolphor,  2  lbs.  of  arsenate  of  lead  to  50  gallons  of  water). 

Make  the  third  application  about  four  weeks  after  the  second, 
using  the  self-boiled  Kme-snlphur  alone,  without  the  arsenate 
of  lead. 

If  the  curculio  is  numerous  and  the  trees  are  hardy  and  have 
not  been  injured  by  the  two  applications  already  made,  arsenate 
of  lead  may  be  added  to  the  self-boiled  lime-sulphur  at  the 
third  spraying. 

For  earlier  varieties  snch  as  Carman  and  Hiley  make  two 
applications :  Ist,  when  calyces  are  shedding,  and  2nd,  about 
three  weeks  later. 

While  we  believe  that  to  secure  the  best  results  three  appli- 
cations should  be  made  as  outlined  above,  fairly  good  results 
may  be  secured  from  two  applications.  In  this  case  make  first 
application  as  calyces  or  shacks  are  shedding,  using  the  self- 
boiled  lime-sulphor  and  arsenate  of  lead.  Make  second  applica- 
tion four  weeks  later  using  the  same  kind  of  mixture. 

OAUnON. 

In  view  of  the  fact  that  in  the  experiments  mentioned  in  the 
forepart  of  this  bulletin,  arsenate  of  lead  did,  in  some  eases, 
injure  fruit,  and  that  Mr.  Betts  injured  some  of  his  trees  and 
fruit  with  arsenate  of  lead  as  previously  mentioned,  we  would 
not  recommend  it  without  due  caution.  But  if  the  mixture  is 
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not  made  too  stroDg  and  applied  as  directed  in  this  bnUetin, 
and  the  trees  are  in  good  condition,  we  believe  the  arsenate  of 
lead  can  be  nsed  with  safety. 

When  the  results  of  the  experiments  with  arsenate  of  lead  are 
compared  with  the  self-boiled  lime-snlphor  and  arsenate  of  lead 
mixtnre,  it  appears  as  if  it  is  safer  to  apply  the  arsenate  of  lead 
with  the  self-boiled  lime-sulphnr  mixture  than  alone. 

Further  experiments  will  be  carried  out  along  this  liae  the 
coming  seasOQ  by  the  State  Board  of  Entomology. 

THANKS  FOR  ASSISTANCE  RENDEBED. 

We  desire  to  extend  our  thanks  to  the  following  parlies: 

Profs.  W.  M.  Scott  and  W.  T.  Ayres  for  advice  and  sugges- 
tions given, 

Betts  Bros,  for  their  hearty  co-operation  with  na  in  the  work, 
and  for  assistance  rendered. 

Qrasselli  Chemical  Company  for  material  furnished. 

B,  G,  Pratt  Company  for  material  furnished. 

Bfanufactnrers  of  Arsenate  of  Lead. 

Bowker  Insecticide  Co.,  43  Chatham  St.,  Boston.  Mass. 

Qrasselli  Chemical  Co.,  Birmingham,  Ala. 

Merrimac  Chemical  Co.,  33  Broad  St.,  Boston,  Mass. 

Sherwin-Williams  Co.,  Newark,  N.  J. 

Thomsen  Chemical  Co.,  Baltimore,  Md. 

Vreeland  Chemical  Co.,  New  York.  N.  T. 

Most  of  the  above  companies  have  local  agents  at  different 
points  in  the  State.  For  information  in  regard  to  the  name 
and  address  of  these  write  the  manufacturers  direct. 

Uany  drug  stores  in  the  larger  towns  handle  arsenate  ot 
lead,  but  usually  better  prices  may  be  secured  by  baying 
direct  from  the  manufacturers. 
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SUMMARY  AND  RECOMMENDATIONS. 

Wilt  disease  at  cotton  Is  due  to  a  rungas  tbat  attacks  tbe  roots  aad 
stems  or  tbe  plants,  and  by  Its  presence  in  tbe  water  ducts  at  tbe 
plant  cuts  oH  tbe  food  supply  thereby  stunting  or  kllllDK  tbe  plants 
attacked. 

Tbe  fungus  lives  during  tbe  winter  in  the  soil  In  tbe  decaying  cotton 
roots  and  steins  and  also  In  the  lorm  ot  spores  on  tbe  cotton  and  in 
the  soil. 

The  disease  may  be  spread  from  one  field  to  another  by  animals 
carrying  tbe  infected  soil  on  tbelr  leet,  or  by  runnnlng  water  washing 
tbe  soil  Into  an  uninlected  field.  For  this  reason  cattle  should  not 
be  allowed  to  roam  over  Infected  fields,  and  tbe  washing  ot  the  soil 
from  an  Infected  field  Into  adjoining  fields  should  be  prevented  if 
possible. 

Tbe  disease  may  be  spread  on  tools,  such  as  plowa  and  cultivators. 
One  way  to  avoid  this  is  to  use  separate  tools  for  each  piece  of  land; 
or  else  tbe  tools  used  in  tbe  diseased  field  should  be  washed  wUb 
a  disinfectant  before  using  tbem  In  another  field.  Corrosive  sublimate, 
one  part  to  1,000  parts  of  water,  or  a  4  per  cent,  formalin  solution 
may  be  used  as  a  disinfectant. 

Frequently  a  small  but  badly  Infected  area  is  found  In  tbe  middle 
or  at  one  side  of  a  field;  In  such  cases  It  may  be  well  to  throw  the 
Infected  area  out  of  cultivation  for  three  or  tour  years  or  plant  the 
wboie  field  In  some  crop  not  affected  by  tbe  fungus. 

The  disease  can  not  be  controlled  by  tbe  application,  even  In  large 
quantities,  of  fungicide,  such  as  Bordeaux  miiture,  copper  carbonate, 
copper  sulphate,  sulpbur,  lime  and  sulpbur,  formalin,  and  tobacco  dust. 

Experiments  covering  six  seasons  Indicate  that  the  disease  can  not 
be  controlled  by  tbe  use  or  disuse  of  commercial  fertilizers  or  by  the 
application  of  targe  amounts  of  lime  or'  tobacco  dust  to  tbe  soli. 

Dale  of  planting,  whether  early  or  late,  has  but  very  little  if  any 
effect.  In  reducing  the  severity  of  tbe  disease,  l^te  planting  is 
objectloDB'bie  on  account  of  tbe  reduction  in  yield. 

Variety  tests  of  cotton  have  shown  that  while  tbe  different  varieties 
vary  greatly  in  their  susceptibility  to  the  wilt  disease,  none  that  we 
bave  tested,  except  tbe  resistant  strains  mentioned  below,  are  resisiaut 
enough  to  plant  on  diseased  land. 

The  Dillon  and  Dixie  cotton  originated  by  Prof.  W.  A.  Orton  and 
three  of  our  strains,  tbe  Mo<t«lia  and  Grant,  and  a  hybrid  which  we 
have  not  yet  named,  are  quite  resistant  to  tbe  wilt  disease  of  cotton. 
On  diseased  land  no  other  varieties  of  cotton  than  these  should  be 
planted. 

Rotation  ot  crops  is  advisable  In  order  to  reduce  the  wilt  fungus. 
if  the  land  Is  Infested  with  nematodes,  and  most  of  the  sandy  land 
In  South  Georgia  Is  more  or  leas  Infested,  ft  should  be  planted  for 
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at  least  one  or  two,  or  better,  tbree  years  in  some  crop  or  crops  wblcb 
will  not  Increase  tbe  number  of  nematodes  la  the  soil  before  being  put 
In  cotton.  After  tbls  rotation  tbe  land  may  be  planted  in  a  resistant 
strain  of  cotton  and  very  little  of  tbe  cotton  will  die  and  a  good  yield 
may  be  secured. 

In  the  rotation  any  of  the  following  crops  may  be  used  as  tbey  will 
not  support  tbe  fungus  or  nematodes;  corn,  oats,  wheat,  rye,  Iron  cow- 
pea,  velvet  bean  and  peanut 

Parties  receiving  resistant  cotton  seed  from  tbe  State  Board  of 
Entomology  or  elsewhere  should  be  very  careful  to  keep  It  pure,  if 
this  Is  not  done  the  cotton  will  not  maintain  tor  many  years  tbe 
resistant  quality.  To  keep  the  cotton  resistant  care  should  be  exer- 
cised to  see  that  no  seed  is  saved  from  stunted  plants.  To  avoid  this 
go  over  tbe  fleld  once  or  twice  before  the  first  picking  and  pull  up 
all  tbe  stunted  plants.  To  secure  tbe  best  results,  the  seed  for  planting 
sbould  be  saved  only  from  the  part  of  the  field  infected  with  tbe  disease. 
To  avoid  mixing  the  seed  at  tbe  gin,  save  tbe  resistant  cotton  until  It  is 
all  gathered,  except  tbe  top  crop,  before  taking  It  to  the  gin.  Before 
running  It  through  the  gin  aee  that  all  the  seed  are  removed  from  the 
breast  of  the  gin,  and  let  the  see  drop  out  on  the  floor,  or  better,  on  a 
sheet.  It  will  pay  to  do  tbls  even  If  you  have  to  pay  more  to  get 
the  cotton  ginned. 

Our  experience  and  tbe  experience  of  Investigators  In  other  states 
goes  to  show  that  the  cotton  grower  of  to^ay,  in  order  to  ralsecotton 
successfully  and  profitably,  must  practice  rotation  of  crops  and  tiie 
selection  of  seed. 
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WILT  DISEASE  OF  COTTON 

In  Gtorgia   and   Ita   Control. 

By  A.  C.  t-ewia. 

Aatlatant  8lat«  Entomologlat. 

INTRODUCTION. 

Tbe  reflulta  obtained  from  tbe  work  on  the  wilt  disease  ot  cotton,  In 
1910,  wer«  very  satis  factory,  and  In  order  to  place  tbese  latest  results 
In  the  hands  of  the  cotton  planters.  It  Is  deemed  advisable  to  issue 
this  tinlleUn. 

In  1909  the  Legislature  made  a  special  appropriation  of  flO.OOO  to 
tbe  State  Board  of  Entomology  lor  1909  and  1910,  to  carry  on  tbe  work 
agatnat  the  wilt  disease  of  cotton,  other  plant  diseases  and  insects. 
Tbts  timely  appropriation  enabled  the  Board  to  continue  the  work, 
already  begun,  on  a  very  mucb  larger  scale  than  before.  The  results 
secured  In  the  last  two  years  have  been  very  gratifying,  both  to  the 
farmers  and  tbe  State  Board  of  Entomology.  The  results  reported 
before  have  been  confirmed  and  certain  factors,  such  as  tbe  elimination 
of  the  nematode  worms,  have  proven  to  be  of  prime  importance  In  the 
control  of  tbe  dlaease.  If  tbe  recommendations  given  in  this  bulletin 
are  followed  In  the  future  by  the  cotton  growers  who  have  tbe  wilt  ais- 
ease  on  their  farms  they  will  be  able  to  grow  a  good  crop  o(  cotton  In 
aplte  of  tbe  disease. 

NAME   OF  DISEASE. 

Tbe  disease  here  described  has  been  known  by  various  names  in 
different  localities.  It  Is  the  "Frencblng"  In  Alabama  described  by 
Atkinson,  tbe  "Black-root,"  of  South  Georgia,  and  the  "Wilt"  and 
"Blight"  of  other  sections.  Prof.  W.  A.  Orton  says  in  Farmers'  Bul- 
letin No.  333,  U.  S.  Department  of  Agriculture,  "We  shall  refer 
to  It  as  "Wilt,"  because  this  Is  expressive  and  clear  and  was  one 
of  the  first  names  applied  to  tbe  disease."  To  conform  with  this 
we  shall  In  this  bulletin  refer  to  the  disease  as  "Wilt." 

BARLT  HISTORY  OF  WILT  DISEASE. 

Cotton  wilt  has  been  in  the  State  for  many  years.  Just  how  long 

we  do  not  know.    There  are  some  planters  who  remember  seeing  the 


disease  flfleen  or  twenty  years  ago.  In  the  last  lew  years  the  wilt 
has  increased  in  severity  and  spread  very  rapidly.  In  Bome  sections 
ot  the  cotton  belt  the  disease  has  been  known  for  twenty  to  twenty- 
five  years.  This  disease  was  first  described  by  Prol.  Atkinson  In  1S92.0 
Tbe  etiology  aod  life  history  ol  the  fungus  were  first  worked  out  by 
Dr.  Erwlu  F.  Smith,  ol  the  Bureau  of  Plant  Industry,  trom  1895  to  1899. b 
In  1900  Prol.  W.  A.  Orton  of  the  Bureau  of  Plant  Industry,  U.  S. 
Department  of  Agriculture  began  working  on  a  remedy  for  tbe 
disease.  In  1905  the  Georgia  Slate  Board  of  -  Entomology  began  ex- 
perlmeDtlng;  on  the  control  of  the  disease  In  Georgia.  In  1906  Prof. 
H.  R.  Fulton,  of  the  Louisiana  Agricultural  Experiment  Station,  began 
working  on  tbe  diBease.o  This  bulletin  deals  with  tbe  experiments 
carried  on  In  Georgia  from  190&-I910. 

DISTRIBUTION. 

Wilt  disease  of  cotton  is  now  known  to  occur  in  tbe  following  states: 
North  Carolina,  South  Carolina,  Tennessee,  Alabama,  Mississippi,  Ar- 
kansas, Louisiana,  Missouri,  Oklahoma  and  Texas. 

In  Georgia  we  know  tbe  disease  occurs  in  the  following  counties: 
Berrien,  Ben  Hill,  Bibb,  Brooks,  Burke,  Bulloch,  Calhoun,  Chattahoo- 
chee, Colquitt,  Columbia,  Coweta,  Crisp.  Decatur,  EKtoly,  Dougherty. 
Early,  Effingham,  Emanuel,  Grady,  Harris,  Houston,  Irwin,  Jefferson, 
Liaurens,  Lee,  Lowndes,  Macon,  Marlon,  McDuffle,  Montgomery,  Mus- 
cogee, Pierce,  Pulaski,  Randolph,  Richmond,  Schley,  Stewart,  Spalding, 
Sumter,  Talbot,  Terrell,  Telfair,  Thomas,  Tift,  Troup,  Washington, 
Webster  and  Worth. 

ANNUAL   LOSS   FROM   WILT. 

Id  1909,  In  order  to  see  if  we  could  get  some  reliable  figures  on 
which  to  base  our  estimates  of  the  annual  loss  from  the  wilt  disease 
In  Georgia,  we  requested  parties  applying  tor  seed  to  estimate  their 
losses  from  wilt  for  the  past  season.  As  a  result  o(  this,  568  men  gave 
an  estimate  of  their  losses.  The  loss  for  each  ran  from  flO.OO  to  as 
high  as  (1500.  The  total  estimated  loss  of  tbe  568  amounted  to 
(65,498,75,  which  makes  an  average  of  a  little  over  (116.  We  sent 
seed  In  1909-1910  to  2,670  farmers.  Figuring  they  lost  (100  each,  it 
would  amount  to  (267,000.  It  la  probable  we  do  not  have  one-third  of 
the  parties  on  our  list,  who  have  lost  over  (100  a  year  from  the 
disease.  Figuring  on  this  basis  tbe  total  annual  loss  In  the  State 
would  amount  to  (801,000.  This  seems  to  be  a  very  large  amount,  but 
let  us  figure  another  way  and  see  what  the  results  will  be.  Tbe 
disease  exists  In  two-thirds  of  the  cotton  growing  area  of  Georgia. 
From  what  I  have  seen  In  my  travels  over  the  State.  I  believe  the 
disease  is  present  In  ten  per  cent,  of  the  Belds  In  this  area  and  that 
ten  per  cent,  of  the  cotton  on  the  average  Is  destroyed  in  the  Infected 

a — AlkiDSOD.  Geonre  P.  "Bome  Cotton  Diseases."  Balletln  No.  41,  Atabams 
Agricultural  Eip^rlment  Station. 

t> — SmItb,  ErnlD  F.  Wilt  Dlwaae  of  Cotton,  Watermelon  and  Cowpea.  Bulle- 
tin No.  17.  DIvlslOD  Vegetable  Pbfsiolog;  and  Pathology,  U.  B.  Department  of 
Agriculture,  1860. 

c— Fnllon.  H.  R.  Cotton  Wilt.  Bullelln  M,  Louisiana  Agricultural  Experi- 
mental Station. 
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fields.  Id  1909,  according  to  the  United  States  statisticE,  Georgia  bad 
4,674,000  acres  planted  io  cotton,  and  harvested  l.SOO.ODO  bales,  or  an 
average  yield  ol  190  pounds  ol  lint  cotton  per  acre.  Figuring  from 
this  basis  tbe  loss  amounts  to  11,840  bales.  Counting  the  seed  and 
.  Unt  wortb  fTC  a  bale,  the  total  annual  loss  amounts  to  tSSO.OOO. 

After  the  above  estimate  was  made  a  cop?  was  sent  to  Prof.  W.  A. 
OrtoD,  of  tbe  Bureau  of  Plant  Industry  U.  B.  Department  of  Agriculture, 
Washington,  D.  C.,  for  his  opinion.  Following  Is  his  reply:  "I  have 
read  with  Interest  your  estimate  of  the  annual  loss  frqm  wilt  in 
Georgia.  Your  figures  giving  a  total  annual  loss  of  fS80,000  are  very 
conserratlTe.  My  personal  opinion  Is  that  the  loss  of  Georgia  amounts 
to  at  least  one  million  dollars  per  annum.  One  has  to  consider  other 
types  of  loss  besides  actual  destruction  of  cotton,  for  example,  the 
decrease  In  tbe  selling  value  of  the  land,  tbe  necessity  of  planting 
other  leas  remunerative  crops  and  the  increased  cost  of  cultivating 
wilt  Infected  ground  which  results  from  tbe  Invasion  of  crab-grass 
and  other  weeds  after  the  cotton  Is  killed." 

EXTERNAL  SYMPTOMS. 

The  first  outward  symptom  of  wltt  Is  generally  a  wilting  of  some 

•)f  the  leaves  and  branches  as  shown  In  Fig.  1.     Many  of  tbe  young 


plants  die  wltblD  a  few  days  after  tbe  first  external  Bymptoms  of 
tbe  disease  appear,  which  U  usually  when  tbey  are  about  six  weeks  old. 
Plants  win  continue  to  die  now  and  then  until  frost.  Some  of  tbe 
plants  attacked  may  partially  recover  from  tbe  disease,  and  put  out 
aide  branches  near  the  ground,  but  as  a  rule  these  branches  do  not ' 
produce  much  cotton.  In  the  course  of  time  plants  killed  by  the 
wilt  disease  lose  all  their  leaves,  and  the  smalt  branches  drop  oB 
leaving  only  the  blackened  stem  standing.  Many  plants  that  are  not 
killed  outright  by  the  disease  are  much  stunted  In  growth  and  their 
yield  reduced.  This  phase  of  the  disease  la  often  overlooked  by  many 
planters.  In  several  Instances  nearly  whole  fields  have  been  found 
In  this  stunted  condition  and  the  owner  was  not  even  aware  that  the 
cotton  was  diseased. 

INTERNAL    SYMPTOMS. 

The  Internal  symptoms  of  this  disease  are  very  characteristic,  so 
(nat  it  Is  not  difficult  to  tell  wilt  from  any  other  disease  to  which 
cotton  is  subject  In  Georgia.  If  the  roots  and  stem  of  a  diseased  plant 
are  examined  after  cutting  lengthwise,  it  will  be  found  that  the  woody 
portions  are  black  or  much  discolored.  This  is  the  symptom  that 
has  given  the  disease  the  name  "black  root." 

THE   CAUSE   OF   WILT. 

Tbe  cause  of  the  cotton  disease  commonly  called  "black  root"  or 
"wilt"  Is  a  fungus,  Neocosmospora  vaslnfecta  (Atk.)  Erw.  Sm..  which 
attacks  tbe  roots  and  stems  of  tbe  plants.  During  the  winter  the 
fungus  lives  on  the  decaying  cotton  roots  and  stems  In  the  soil  mainly 
Id  the  form  of  spores,  the  spores  corresponding  to  the  seeds  oC 
the  higher  plants.  In  the  spring  when  the  cotton  begins  to  form 
rootlets  and  roots  these  are  attacked  by  tbe  fungus.  The  fungus 
penetrates  tbe  roots  and  grows  up  Into  the  stem  following  tbe  water 
ducts  and  plugging  them  with  Its  mycelium.  This  prevents  the  up- 
ward flow  of  tbe  sap  from  the  roots,  thus  cutting  ott  tbe  food  supply 
and  stunting  or  killing  tbe  plant. 

PLANTS  ATTACKED  BY  THE  FUNGUS. 

So  tar  as  known,  cotton  and  okra  are  the  only  plants  the  wilt  fungus 
lives  on  as  a  parasite,  in  some  parts  of  tbe  State  cowpeas  wilt  and 
die  In  much  the  same  way  as  cotton.  This  disease  is  caused  hy  a 
fungus  which  Is  closely  related  to  tbe  fungus  that  attacks  cotton. 
On  this  kind  of  land  the  Iron  cowpea  should  be  planted,  as  It  is 
very  resistant  to  this  disease.  The  watermelon  wilt  Is  a  similar 
fungus  disease  and  should  be  fought  by  rotation  of  crops  and  the 
planting  of  resistant  seed.  Prof.  W.  A.  Orton,  Bureau  of  Plant  In- 
dustry, U.  S.  Department  of  Agriculture,  Washington,  D.  C  has  by 
Belection  secured  a  strain  of  watermelon  that  Is  quite  resistant  to  this 
disease  certain. 
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Fig.  1.     Nematode  Galla  on  cotton  roots.     Original. 


Fig.  2.    On  left  cotton  after  cotton;  on  right,  after  Iron  cowpea.    For 
details  see  page  14.     Original. 


CONDITIONS  FAVORABLE  TO  THE  DISEASE. 

Some  seasons  the  wilt  disease  is  worse  than  In  others.  This  may 
be  due  to  one  of  two  causes,  viz.  the  weather  conditions  or  the  number 
ol  nematodes  In  the  soil,  or  both.  Thus  It  has  been  observed  that  the 
disease  Is  more  severe  during  a  wet  season  than  In  a  dry  one.  Frequently 
we  have  received  letters  from  cottoa  growers  stating  that  Id  b  few 
days  after  the  last  rain,  much  of  their  cotton  wilted  and  died.  They 
wanted  to  know  the  reason  for  this,  not  suspecting  before  the  rain 
that  the  cotton  was  diseased.  While  It  Is  true  that  the  wet  weather 
ts  favorable,  and  dry  weather  unfavorable  to  the  disease,  weather 
conditions  such  as  heat  or  cold,  have  never  been  Iniown  to  exterminate 
'the  fungus. 

NATURE  OF  SOIL  INFECTED. 

A  few  cotton  growers  In  Georgia  have  thought  that  diseased  land 
was  deficient  in  some  necessary  element  or  elements  of  plant  food. 
To  determine  this  we  had  Dr.  Edgar  Everhart,  chemist  of  the  Georgia 
Geological  Survey,  analyze  a  sample  of  soil  taken  from  a  diseased 
field  at  Zellobee,  Georgia.  His  analysis  showed  the  soil  was  not 
deficient  in  any  element  necessary  (or  plant  growth  except  lime, 
containing  only  .047  per  cent,  of  lime.  As  noted  elsewhere  Che  addi- 
tion of  lime  to  this  soil  did  not  reduce  the  severity  of  the  disease. 

The  nature  of  the  soil,  whether  sandy  or  clayey,  seems  to  govern 
in  a  large  measure  the  distribution  of  the  disease  In  Georgia.  It  has 
been  observed  that  the  disease  Is  more  severe  on  the  loose  sandy 
soils  of  South  Georgia.  Thus  the  sample  of  soil  we  had  analyzed 
contained  a  very  large  per  cent,  of  sand  or  silica,  90  per  cent.  The 
worst  affected  spot  In  a  field  Is  usually  the  lowest  place  where  the 
sand  is  washed  In.  forming  a  very  loose  sandy  soil.  The  disease  has 
never  been  found  on  the  clav  soils  of  Georgia,  except  In  two  instances. 
The  fungus  causing  the  wilt  disease  of  cotton  may  be  looked  upon  as 
a  weed  Indigenous  to  some  soils,  and  like  Ihem  thriving  best  on  cer- 
tain soils. 

ROTATION  OF  CROPS. 

As  the  fungus  causing  the  wilt  disease  of  cotton  only  attacks  cotton 
and  okra,  it  follows  that  planting  the  land  in  other  crops  will  starve 
out  the  fungus.  Thus  far,  though,  all  attempts  have  tailed  to  com- 
pletely eradicate  the  fungus  from  the  soil  of  Infected  fields,  even  with 
a  rotation  of  ten  years.  Rotation  of  crops  Is  important,  however.  In 
the  control  of  the  wilt  disease  on  account  of  the  nematode  worms. 
For  R  full  discussion  of  this  ^ubjeri  see  paragraph  on  page  II,  Rela- 
Iton  of  Nematode  Worms  to  Wilt. 
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REPORT  ON  EXPERIMENTS  FROM  1905 
TO  1910. 

NON-BFFECT   OF    FERTILIZERS. 

While  many  cotton  growers  are  ol  th«  opinion  that  the  continued 
use  ot  commercial  fertlllEera  Is  responsible  In  a  great  measure  >ar 
,tbe  severity  of  tbe  wilt  disease  of  cotton,  others  are  just  as  sure 
tuMt  It  can  be  controlled  by  tbe  use  ot  certain  fertilizers,  especially 
muriate  or  sulphate  of  potash.  To  settle  this  point,  we  began  ia 
1906  to  test  dJIterent  tertlllEers  to  see  what  effect.  If  any,  they  would 
have  on  the  disease. 

The  following  table  gives  tbe  grade  and  amount  of  each  tertlUsar 
aged  per  acre,  and  the  per  cent,  ot  cotton  that  died  on  each  plat. 

FERTILIZERS    USED    IN    WILT    EXPERIMENT. 

Number  Per.  cL  cotton 

pounds  Fertilizer  used.  killed  by 

per  acre.  wilt. 

300        Acid  Phosphate  (IC;)   74 

300         Muriate  ot  Potash  82 

300        Acid  Phosphate  (IGTr)  and  Muriate  of  Pot- 
ash ( 'i,  of  each )   76 

400      Add  Phosphate    tlG'~',1    and  Guanoi   using 

^4  of  each   77 

No  Perilllier  75 

400        Muriate  of  Potash  and  Guanoo  using  </i  each    72 
300        Following  mixture:     Acid  Phosphate  (1,000 
Iba.):    Kainit    (500  lbs.);    Cottonseed 

Meal    1500   Ihs.)    90 

800        Guano",  Acid   Phosphate,   and  Muriate  ot 

Potash,  using  %  ot  each 74 

300        Ouauoi  (also  tobacco  dust  SOO  lbs.  per  acre)     82 
200        Guanoo  (also  fresh  lime  1800  Iba.  per  acre)     80 

100        Guano,  8-2-2  78 

No  Fertilizer  92 

From  this  it  will  be  seen  that  the  variation  In  the  per  cent  ot 
cotton  that  died  on  the  different  fertilized  and  unfertilized  plats  ta 
not  ButQclent  to  Indicate  that  any  of  the  fertilizers  were  of  any  marked 
detriment  or  benefit  in  controlling  the  disease.  Thus  It  wtll  be  no- 
ticed on  the  unfertilized  plats  from  75  to  92  per'  cent,  ot  the  plants 
died  while  on  the  fertilized  from  72  to  90  per  cent,  of  the  cotton 
died.  We  would  especially  call  attention  to  the  fact  that  muriate  of 
potash  was  ot  no  benefit  In  controlling  the  disease. 

NON-EFFECT  OP  FUNGICIDES. 

Our  experiments  and  those  conducted  by  Prof.  W.  A.  Orton  show  that 
fungicIdeB,  such  as  Bordeaux  mixture,  copper  sulphate,  copper  car. 
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bonate,  liver  of  sulphur,  lormalln,  sulphur,  sulphur  and  lime  are  ot 
no  value  In  controlling  the  wilt  disease  of  cotton. 

DATE  OF  PLANTING. 

Many  planters  have  thought  that  late  planted  cotton  is  less  injured 
b;  wilt  than  early  planted  cotton.  This  opinion  had  been  quite  preva- 
lent among  planters  at  Buena  Vista,  Ga.,  until  one  of  tbelr  number, 
Mr.  J.  B.  Simons,  bad  a  late  planted  crop  in  1905  that  died  very 
badly.  Mr.  Simons'  experience  Is  particularly  interesting  on  account 
of  the  fact  that  he  not  only  planted  late,  but  planted  on  land  that 
had  been  In  other  crops  during  1903  and  1904.  Mr.  Slmone'  Held  was 
planted  on  June  3rd,  190S,  following  a  crop  of  winter  rye.  Over  90 
per  cent,  ot  his  cotton  died  from  wilt.  This  convinced  Mr.  Simons 
and  other  planters  around  Buena  Vista  that  no  benefit  could  be  de- 
rived from  late  planting.  In  190S,  at  Vienna,  Georgia,  cotton  planted 
after  oats  died  very  badly.  In  our  experiments  In  1905  one  plat  of 
cotton  was  planted  April  ISth,  and  another  June  oth,  Over  76  per 
cent,  ot  the  cotton  died  on  both  plata.  From  these  experiments  and 
observations  It  Is  apparent  that  late  planting  can  not  be  relied  upon 
as  a  remedy  for  the  wilt  disease  of  cotton. 


In  our  experiments  we  have  tested  so  far  54  varieties  of  cotton,  to 
see  if  we  could  find  a  variety  that  would  be  resistant  to  the  wilt  dis- 
ease of  cotton.  The  dlHerent  varieties  showed  great  variation  In  the 
resistance  to  tbe  disease,  but  none  of  them  were  resistant  enough  to 
be  worth  propagating  for  this  purpose.  In  all  but  one  of  the  varieties, 
namely.  Red  Shank,  50  per  cent,  or  more  ot  the  cotton  died  from  the  . 
wilt  disease.  While  the  Red  Shank  was  somewhat  resistant,  45  per 
cent,  dying,  It  was  discarded  on  account  of  Its  poor  yield. 

Of  the  long  staple  cottons  tested,  only  one,  the  Mltafln,  showed  any 
marked  resistance,  and  this  variety  is  not  adapted  to  Georgia  con- 
ditions. In  the  Following  list  the  figures  after  each  variety  show  the 
per  cent,  of  cotton  that  died  from  wilt  disease.  In  each  case  here  and 
elsewhere  in  this  bulletin  the  percentage  of  dead  cotton  was  deter- 
mined by  actual  count  made  as  follows:  A  few  days  after  the  cotton 
had  been  chopped  out  to  a  Bland,  a  count  was  made  of  the  number  ot 
stalks  In  each  plat,  and  at  the  last  picking,  the  live  stalks  were 
counted.  Stalks  nearly  dead  or  badly  stunted,  enough  to  be  of  no 
value,  were  counted  as  dead. 


Short  Staple  or  Upland  Cottons. 
Variety  Per  Cent.  Variety  Per  Cent, 

dead  dead. 

Red  Shank 45  Shank  High  55 

Coriey's  Wonderful  54  Schley 55 

Boykln 55  blatrunk    55 
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Variety  Per  Cent.  Variety  Per  Cent, 

dead.  dead. 

Hawking  5o  Texas  Oak  66 

Lewis'  Prize 67  Southern  Hope  66 

Tool's  Proline  SS  Columbia    70 

Rowden  _ 69  Gold  Standard 70 

Augusta  Cluster 611  Hardin 12 

Triumph    60  Rosser  No.  1 75 

Dongola 61  Poulnot  77 

Bates  61  Excelsior    78 

Drake's  Cluster   62  Broadwell's  Double-Jointed  . .  80 

Texas  Wood 62  Brancroft's  Herlong  80 

Allen  Big  Boll   64  Gold  Coin  »0 

Layton 64  Hastlng's  Sure  Crop   80 

Pride  or  Georgia 64  Peterkin    SI 

WlileU'a  Red  L,ear 64  Hastlng's  Mortgage  Lifter  ...  85 

Bank  Account 65  King's  Early  87 

Keenan    65  aimpklns    90 

King's  Improved 65  Cook 95 

Storm  Proof 65  Culpepper  fla 

Baugbn's ti6  Russell    90 


Long  Staple  Cottons. 


Mltaflfl  22  Sea  Island   6R 

Floradora  50  Boyd's  Proilflc  66 

Sunflower  60  Clarkesville   70 

Allen    63  Ounce  Boil 71 

Qrlffen  64  Edlsto  Sea  Island S3 

Tests  of  Dillon  and  Dixie  Cottons. 

These  two  varieties  of  cotton  were  originated  by  Prot.  W.  A.  Orton, 
of  the  Bureau  of  Plant  Industry,  U.  S.  Department  of  Agriculture. 
Washington,  D,  C  Of  the  varieties  tested  in  1900  by  Prof.  W.  A.  Orton, 
the  Jackson  Limbless  was  found  to  be  the  most  resistant  to  the 
disease.  By'  continued  selection  of  the  most  resistant  plants  from 
this  variety  he  has  secured  a  strain  of  this  type  of  cotton  which  ta 
very  resistant  to  the  wilt  disease  of  cotton.  This  resistant  strain 
he  has  designated  as  Dillon.  The  Dixie  originated  from  a  selection 
made  by  Prof.  W.  A.  Orton,  In  Alabama  In  1901.  In  1905  Prof. 
Orton  kindly  furnished  us  seed  of  both  of  these  varieties.  Each 
year  In  our  tests  thev  have  proven  to  be  quite  resistant  to  the 
disease,  only  10  per  cent,  to  15  per  cent,  dying,  where  75  per  cent,  to 
95  per  cent,  of  the  ordinary  varieties  died.  Fig.  1.  Plate  1.  shows  tbe 
comparative  resistance  of  the  Dixie  and  Native  Green  Seed. 

RELATION  OF  NE.MATODE  WORMS  TO  WU,T. 

Many  farmers  In  Georgia  know  from  dear  experience  that  cotton 
frequently  dies  very  badly  when  planted  after  the  common  cowpea. 
That  this  is  i^ue  to  the  fact  that  the  cowpea  increases  the  number 
of  nematodes  In  the  soil  and  that  their  presence  In  the  cotton  roots 
Increases  the  severity  of  the  wilt  disease  of  cotton  Is  well  known. 


Tbe  nemabode  worm,  Heterodira  raditicoio  (Greff.  Mul.)  Is  a  par- 
asite whlcb  Inlesta  the  loots  oC  many  plants,  and  causes  the  knots 
commonly  known  as  nematode  galls.  Affected  plants  are  very  much 
stunted  and  aometlmeg  killed.  A  tew  weeds  and  a  great  number  of 
cultivated  plants  are  subject  to  attack  by  the  nematode  worms.  The 
most  common  ot  these  in  Georgia  are:  Cotton,  cowpeaa  (all  varEetlea 
except  the  Iron),  watermelons,  t^ucumbers,  cantaloupe,  sugar  cane, 
okra,  cabbage,  collard,  potato,  tobacco,  mulberry,  peaches,  and  flgs. 
Pig.  1,  Plate  2,  shows  nematode  galls  on  cotton  roots.  In  addition  to 
the  above  Prof,  Atkinson  mentions  the  following  plants  as  being  badly 
affected  in  Alabama:  Citron,  bird's  foot  clover  (Lotus  cornlculatus), 
rutabaga,  parsnip,  and  aalBlty.i'  In  Farmer's  Bulletin-  No.  333  Prof. 
W.  A.  Orton  mentions  the  following  weeds  as  being  subject  to  attack 
by  the  nematode  worms;  purslane,  pigweed,  (Amaranthus),  "May-pop," 
"Indian  potato,"  and  "Saw  brier."  Prof,  Orton  also  states  that  "Ber- 
muda grass,  cbufas,  and  sumther  oats  are  slightly  susceptible,  but 
probably  can  be  used  In  rotation  when  root  knot  Is  only  slightly 
prevalent." 

ROTATION    OF    CROPS    FOR    CONTROLLING    THE    NEMATODE 
WORMS. 

The  rotation  of  crops  for  controlling  nematode  worms  is  ao  im- 
portant that  we  will  give  in  detail  some  of  our  observations  and 
experiments  along  this  line.  In  1905  Col.  W,  D.  Hammack,  of  Coleman, 
6a.,  had  a  field  of  cotton  Chat  well  Illustrated  the  result  of  planting 
cotton  after  the  common  cowpea.  In  1903  the  field  was  planted  In 
cotton  and  the  cotton  nearly  alt  died  with  the  wilt  disease.  In  1904 
the  field  was  planted  In  corn  and  common  cow  peas,  two  rows  of  corn 
and  then  a  row  of  cowpeas.  In  1905  the  field  was  planted  In  cotton. 
Over  T5  per  cent,  of  the  cotton  died  in  the  rowa  that  had  been  in 
cowpeas,  while  in  the  rowa  following  the  corn  only  25  per  cent,  of 
tbe  cotton  died.  At  Vienna,  Ga.,  on  Mr.  Ed  Howell's  place,  a  field  was 
sown  'n  oats  in  the  fail  of  1906,  The  next  summer  after  the  oats  were 
cut,  part  of  the  field  was  sown  in  Unknown  cowpeas.  In  the  spring 
of  1908  the  whole  field  was  planted  in  tbe  Dillon  and  Dixie  reslstani 
cotton.  Tbe  cotton  planted  after  the  cowpeas,  died  very  badly.  In 
spots,  from  2E  per  cent,  to  50  per  cent.,  while  on  the  other  part  oC 
the  Held  not  over  ten  per  cent,  to  15  per  cent  died. 

In  1905.  in  our  experiments  at  Zellobee,  Georgia,  a  plat  of  land  was 
sown  In  sorghum,  on  which  In  1904  from  76  per  cent,  to  95  per  cent,  of 
tbe  cotton  died  from  the  wilt  disease.  In  1906  this  plat  was  planted 
In  com  and  Just  before  tbe  last  cultivation  Iron  cowpeaa  were  sown. 
In  190T  the  plat  was  planted  In  Dixie  and  Native  Green  seed  cotton 
with  the  following  results:  About  25  per  cent,  of  the  Native  Green 
seed  cotton  died  and  only  5  per  cent,  of  the  Dlile  cotton.  Another 
very  marked  difference  'between  this  and  another  adj'olning  plat  which 
had  been  in  cotton  contlnuoualy  for  five  years,  was  that  the  cotton 
on  the  plat  which  had  not  been  in  cotton  for  two  years  was  twice  aa 
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rlgbt   after    cotton. 

tall  as  tbat  on  tbe  other  plat,  and  yielded  at  tbe  rate  ot  a  bale  to 
tbe  acre,  while  tbe  latter  fielded  one-half  bale. 

In  1909,  Id  our  experimente  at  Vtenna,  Georgia,  on  Mr.  Bd  Howell's 
plantation,  a  plat  of  land  was  planted  In  the  Iron  cowpea,  on  whlcb  In 
1908  over  75  per  cent,  of  the  Dillon  cotton  died  from  the  wilt  disease 
and  Deraatode  worma.  Thia  land  was  very  badly  Infested  wltb  the 
nematode  worms  as  was  shown  by  the  numerous  galls  on  tbe  roots 
ot  tbe  Unknown  cowpea,  a  few  of  wblcb  were  growing  In  the  Oeld. 
Fig.  2,  Plate  2,  shows  nematode  galls  on  roots  ot  Unknown  cowpea. 
On  both  sides  ot  the  plat  cotton  was  planted  In  1909.  In  1910  tbe  dif- 
ferent plats  were  all  planted  In  the  same  variety  of  cotton,  tbe 
Modella.  a  resistant  strain.  Tbe  results  were  as  follows:  jCbout  E 
per  cent,  ot  the  cotton  died  In  the  plat  planted  after  the  Iron  cow- 
peas,  while  on  the  other  plats  planted  atter  cotton,  from  50  to  90 
per  cent,  ot  the  cotton  died.  The  dltterence  between  tbe  two  plata  Is 
well  shown  In  Fig.  2.  Plate  2.  and  Fig.  2  on  page  14.  In  1909  we 
also  carried  on  a  simitar  experiment  on  Col.  H.  B.  Council's  planta- 
tion at  DeSoto,  Georgia,  with  almost  as  marked  results. 

In  comparison  with  this  we  would  call  attention  to  the  field  shown 
in  Fig.  3  on  page  15,  This  field  had  been  planted  for  three  years  in 
oats  and  the  Unknown  cowpea.  In  1910  the  owner  planted  It  In 
cotton.  Just  to  see  wbal  the  cotton  would  do.  The  result  was  that 
nearly  all  tbe  cotton  died  where  the  nematode  worma  and  wilt  were 
present.  In  a  part  of  the  field  no  wilt  disease  was  present,  but  the 
nematode  worms  were  very  numerous  and  here  the  cotton  was  very 

14 


mucb  stuDted.  and  it  alao  "rusted"  very  badly.  In  July,  1910,  the 
writer  vlatted  Mr.  J.  P.  Coffee's  ptaDtation  near  Valdosta,  Oa.,  to 
ezamiDe  Bome  of  hia  cotton  tbat  waa  not  growing  well.  A  careful 
examination  of  the  cotton  roote  showed  the  presence  of  nematode 
worms.  The  small  feedtng  roots  were  all  rotted  olt  and  amall  nematode 
sallB  were  found  on  many  of  the  roots.  Near  a  patch  of  sugar  cane 
the  cotton  roots  showed  numerous  nematode  galls,  as  shown  in  Pig.  1, 
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Plate  2.  Aboui  tea  acreu  of  rotioD  were  badly  Htunted  by  Ihe  nematode 
worms  but  not  so  much  of  the  cotton  was  dead,  as  there  was  not  mucb 
wilt  disease  present.  Later  the  writer  was  Informed  that  the  ten 
acres  made  a  little  oter  two  t)ales  of  cottoD. 

Whether  the  cotton  is  suffering  Crom  the  wilt  disease  or  neniai.nde 
worms,  or  both,  can  be  determined  by  examining  the  roots.  The 
nematode  worms  do  not  always  produce  large  galls  tike  those  shown 
In  Fig.  1.  Plate  2,  but  the  smalt  feeding  roots  are  nearly  all  destroyed. 
If  the  wilt  disease  Is  present,  the  roots  and  stem  near  the  ground 
will  be  blaclc  Inside,  in  the  woody  portion. 

These  observations  and  experiments  have  been  given  in  detail  In 
order  to  impress  upon  ttie  cotton  growers  the  Importance  of  rotation 
of  crops  in  controlling  the  nematode  worms  and  wilt  disease  of  cotton. 
There  are  many  fields  of  cotton  in  the  State,  like  the  iast  one  men- 
tioned above  that  are  much  stun'ed  and  the  yield  greatly  reduced  on 


Peanut    roots. 


account  of  the  nematode  worms  and  wilt.  These  fields  could  be  made 
to  yield  a  bale  to  the  acre  by  a  proper  system  of  rotation,  and  the 
planting  of  a  resistant  strain  of  cotton.  The  following  crops  may  be 
used  in  the  rotation,  as  they  will  not  support  the  wilt  fungus  nor 
increase  the  number  of  nematode  worms  in  the  soil:  corn,  wheat,  rye, 
oata.  Iron  cowpea*,  velvet  bean  and  peanut. 

We  can  not  too  strongly  advocate  the  planting  of  the  Iron  cowpea 
on  land  infested  with  nematode  worms.  In  the  above  and  other 
eMierinients  we  failed  to  find  any  nematode  gaJls  on  the  roots  of 
this  cowi>ea.  The  roots  of  the  Iron  cowpea  are  shown  in  Fig.  2. 
Plate  3.  In  Fig.  1.  Plate  3.  the  roots  of  the  Unknown  cowpea  are 
shown.    Notice  the  galls  on  the  roots  of  the  I'nknown  cowpea. 

in 
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Tbe  nitrogen  Qxing  nodules  are  mlstakcn'by  some  [or  tbe  Dem&tode 
galls.  The  nitrogen  flxiog  noduiea  appear  on  the  roota  as  small 
round  shot-like  bodies,  as  shows  on  the  peanut  roots  in  Fig.  4  on 
page  IG.  When  Nematode  Wornia  attack  the  roots  they  become  dis- 
torted as  shown  In  Figs.  1  and  2,  Plate  2.  and  can  not  be  pulled  ofC 
without  Injuring  the  roois  like  the  nitrogen  fixing  nodules. 

SELECTION  OF  SEED  FROM  RESISTANT  PLANTS. 

No  doubt  many  cotton  planters  have  noticed  that  In  a  badly  affectea 
area  where  nearly  all  the  plants  die,  or  are  badly  atiinted.  there  may 
be  a  few  plants  that  are  apparently  thrlFty  and  resisting  the  disease. 
Evidently  these  plants  are  exposEd  to  the  disease  to  a  greater  or  less 
extent,  but  do  not  sntcumb  Irom  aome  inherent  cause.  Knowing  that 
Prof.  \V.  A.  Orton  had  by  caietul  stlettlon  gteatly  improved  the  re^ 
slstance  ot  the  Llllon  cotton,  we  at  once  began  work  along  the  same 
line  to  see  if  we  could  secure  a  resistant  strain  ot  cotton  from  some 
of  the  varieties  commonly  grown  In  Georgia. 

METHOD  OF  SELECTING  SEED. 

iSome  cotton  growers  make  a  practice  of  going  through  their  flelda. 
picking  cotton  from  the  best  stalks,  and  planting  the  seed  to  improve 
their  cotton.     By-  continuing  this  process  year  after  year  the  cotton 
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may  be  improved  to  a  certain  estent.  Onr  experiments  and  otbera 
Bbow,  however,  tltat  masa  aelectlon  la  a  very  poor  way  lu  secure  a 
realstaut  strain  of  cotton,  and  that  even  when  working  lor  yield  alone. 
Individual  eelecUon  Is  the  better  metltod  to  use. 

In  individual  aelectlon,  or  pedigree  breeding,  a  number  of  the  best 
and  most  resistant  plants  are  picked,  and  the  seed  of  each  plant  saved 
to  itJWlf.  The  next  season  a  short  row  la  planted  from  each  stalk. 
Tbe  rows  are  planted  side  by  side  and  this  gives  a  good  opportunity 
tor  comparing  the  progeny  from  tbe  dlSerent  stalks,  and  finding  out 
wbich  selection  is  the  moat  resistant  and  has  the  strongest  transmit- 
ting power.  This  is  an  importaot  point  to  determine,  for  It  baa  been 
found  that  plants,  like  animals,  vary  greatly  in  their  iMwer  1« 
transmit  certain  qualities  to  their  progeny.  Thus,  ten  stalks  may 
be  selected  which  to  all  appearances  are  resistant  and  the  progeny 
rows  the  next  season  will  show  a  great  variation  in  resistance  to 
tbe  disease.  If  any  one  of  the  progeny  rows  shows  great  restetaooe 
and  a  good  yield,  it  Is  saved  to  itself  and  planted  the  next  season  In 
a  multiplying  patch.  Tbe  seed  from  this  In  turn  is  saved  and  the 
following  season  as  many  acres  as  possible  are  planted  with  it.  From 
this  It  win  be  seen  that  from  one  stalk  la  three  years  a  large  quantity 
of  seed  may  be  secured. 

As  an  Illustration  of  this  variation  In  dllTerent  selections  let  us 
notice  in  a  brief  way  the  behavior  of  a  few  selections,  those  from  the 
Kussell  and  ICing's  Improved.  In  1906  ten  plants  of  the  Russell  and 
ten  of  the  Peterkln  cotton  were  selected,  all  of  which  seemed  to  be 
more  or  less  resistant  to  the  disease.  The  seed  from  these  diOerent 
selections  were  planted  in  1906  witb  tbe  following  result; 


Russell  SelecUons. 

SelecUon 

Per  Cent 

SelecUoD 

Per  Cent 

No. 

dead. 

No. 

dead. 

1    „.. 

35 

16 

20 

46 

4    

66 

76 

6    

80 

77 

7    

51 

60 

'8    

G6 

66 

70 

10    

74 

10    

In  1906  all  the  Russell  selections  were  discarded  except  a  few  good 
stalks,  from  Nos.  1,  2  and  3.  as  over  fifty  per  cent,  of  the  others  died. 
The  Peterkln  selections  were  all  discarded  except  a  number  of  good 
stalks  from  No.  1.  We  have  each  year  continued  these  selections,  by 
re-selectloQ,  but  have  not  yet  secured  a  restsUnt  strain  of  either 
variety. 

Many  other  varieties  of  cotton  have  been  taken  up  in  the  same  way 
as  the  Russell  and  Peterkln.  but  as  to  take  each  up  In  detail  wotdd 
make  too  long  a  report,  we  will  give  tbe  results  in  a  general  way. 
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RESULTS  FROM  SELECTING  RESISTANT  PLANTB. 

In  1^5,  77  different  selections  were  made  from  9  different  varieties 
o[  cotton.  In  1906,  tile  progeny  of  only  11  of  these  selections  were 
considered  worthy  of  further  testing.  In  1907,  the  progeny  from  only 
four  of  these  were  saved,  and  In  1908.  only  two  of  these  were  saved  lor 
future  planting.  In  1U09,  one  of  the  two  proved  to  be  quite  resistant 
and  was  saved  and  planted  In  1910.  with  very  good  results.  Thus  It 
wilt  tie  seen  that  from  the  77  selections  made  in  1905  we  now  have 
one  resistant  strain  of  cotton. 

In  1905,  at  Vienna,  Oa.,  50  selections  were  made  from  several  dif- 
ferent Tarletles  of  cotton.  In  1906  there  was  one  selection  that  showed 
such  marked  resistance,  only  16  per  cent,  dying,  that  the  whole  row 
was  saved  tor  planting  the  next  aeason.  This  selection  Is  shown  In 
l^E.  1,  Plate  4,  beside  two  rows  [rom  unaelected  seed  taken  from  the 
bin.  This  strain  was  propagated  as  rapidly  as  possible  and  seed  dis- 
tributed fn  1908,  1909  and  1910.  Each  year  it  has  proven  to  be  quite 
resistant  to  wilt  so  we  have  named  tt  the  Modella  in  honor  of  the 


In  1909,  at  De  Soto,  Ga.,  fifty  selections  were  made,  from  several 
different  varieties  of  cotton.  In  1910  the  progeny  row  from  one  of 
tnese  eelecUons  showed  great  resistance  to  the  wilt  dtseaoe.  This  ruvv 
Is  shown  In  Fig.  2,  Plata  4,  beside  two  progeny  rows  from  selections 
from  King  cotton.  This  Is  the  most  prolific  resistant  strain  of  cotton 
we  have  yet  secured.  We  have  named  It  Grant,  In  recognition  of  the 
valuable  Bervices  rendered  us  by  Mr.  C.  W.  Grant,  superintendent  of 
Mr.  M.  B.  Council's  plantation  at  De  Soto,  Qa.  Tbls  strain  will  be 
multiplied  aa  rapidly  as  possible  and  seed  distributed  as  soon  aa  we 
bave  eufflclent  quantity. 

HYBRIDIZING    EXPERIMENTS. 
(Cbosbino  VAsirms.) 

In  1905  we  began  crossing  different  varieties  of  cotton  with  the 
Dillon  and  Dixie  to  see  if  we  could  In  this  way  secure  a  proll&c  strain 
ot  resistant  cotton.  While  tt  Is  yet  too  early  to  make  a  detailed  report 
upon  the  different  hybrids,  a  few  of  them  will  be  mentioned  In  a  brief 
way. 

In  1905  a  number  of  crosses  were  made  with  King's  Improved  and 
the  Dillon,  In  the  hopes  of  securing  an  early  resistant  strain  ot  cotton. 
We  now  have  a  hybrid  from  one  of  these  crosses  that  is  very  prom- 
ising. In  Fig.  6,  the  comparative  resistance  ot  this  hybrid  witb  the 
Culpepper  Is  well  shown.  While  this  hybrid  is  not  so  early  as  the' 
King,  tt  1b  a  few  days  earlier  than  the  Dillon.  Next  season  we  hope 
to  have  seed  ot  this  hybrid  for  distribution. 

In  our  variety  test  It  was  noted  the  Egyptian  cotton,  the  MItafltl, 
vaB  much  more  resistant  to  the  nematode  worms  than  any  other 
variety.  In  1906  the  Dixie  was  crossed  with  the  MltaQfl  to  see  It  we 
could  secure  a  strain  of  cotton  that  would  Iw  very  resistant,  both  to 
Ibe  nematode  worms  and  the  wilt  disease  of  cotton. 
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Fig.  6.  Shows  comparative  resistance  of  Hybrid  with  Culpepper  cot' 
ton.  Two  rows  on  left  Hybrid  DHlon  x  King;  two  rows  on 
right  Culpepper.     Original. 

In  our  progeny  rows  this  season  some  of  these  hybrids  showed  great 
resletance  to  the  nematode  worms  and  wilt.  We  think  this  one  ot  the 
most  promising  hybrids  we  have.  It  may  take  several  years  ot  careful 
selection  to  fix  this  hybrid  so  It  will  not  revert  1o  the  Egyptian  type, 
but  if  we  succeed  in  this,  we  will  have  a  valuable  strain  of  cotton. 

From  tlie  results  thus  far  secured  we  believe  this  pnase  or  ue 
work,  hybridizing,  gives  promise  of  some  valuable  results.  Up  to 
date  15  varieties  have  been  crossed  with  the  Dillon,  Dlnle.  King  and 
Mltaflfl,  and  from  some  of  these  we  hope  to  secure  a  strain  of  cotton 
that  will  be  more  resistant  and  much  earlier  than  any  we  have  at 
present. 

DISTRIBUTION   OF   RESISTANT   COTTON   SEED. 

The  object  of  the  work  and  experiments  on  wilt  Is  two  fold:  1st. 
to  secure  strains  of  cotton  that  are  resistant  to  the  disease;  2nd, 
to  propogate  these  resistant  •strains  of  cotton  and  distribute  the 
seed  to  the  cotton  growers  who  have  to  contend  with  the  disease. 
On  account  of  the  great  cost  of  this  work,  we  were  greatly  handicapped 
Prom  lack  of  funds  up  to  1909  when  the  Legislature  gave  the  State 
Board  of  Entomology  a  special  appropriation  of  110,000  to  carry  on 
this  and  other  phases  of  our  work.  This  timely  appropriation  enabled 
US  to  enlarge  the  work  on  the  wilt  disease  of  cotton.  The  growth  ot 
the  work  is  well  shown  by  the  following  statements:  For  planting  in 
1S06,  seed  were  sent  to  twenty  different  farmers.  In  1907  to  81,  In  190S 
to  89.  In  1909  to  125,  In  1910  to  2670.  For  planting  in  1910,  105^  of 
the  2fi70  also  received  samples  of  the  Iron  cowpeas.    We  sent  each 
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party  from  10  to  20  pounds  ot  cotton  seed  and  to  each  of  the  1054 
about  10  pounds  of  Iron  conpeae. 

Prom  the  above  it  will  be  seen  that  Cor  planting  In  1910  we  sent  out 
altogether  372*  sacks  of  seed.  The  Southern  Express  Company  very 
hlndly  offered  to  haul  the  seed  at  a  greatly  reduced  rate  and  the  Rail- 
road Commission  granted  the  request.  This  enabled  the  State  Board 
ot  Entomology  to  sena  out  the  seed  to  the  farmers  without  any  ex- 
pense to  them.  We  feel  sure  that  the  farmers  appreciated  this  favor 
from  the  Southern  Expresa  Company  and  the  Railroad  Commlsalon. 

The  importance  of  this  phase  of  the  work,  dlatrtbutlon  of  good  re- 
sistant seed.  Is  at  once  apparent  to  all.  It  enables  ua  to  determine 
from  personal  Inspection  ot  many  of  the  fields,  and  from  the  reports 
received,  whether  the  cotton  is  resistant  or  not  and  how  It  yields  in 
different  sections  of  the  State.  The  farmer,  thongh  he  only  gets 
enough  seed  to  plant  an  acre  or  two,  can  from  this  start  soon  nave 
enough  to  piant  his  whole  farm  In  this  strain  of  cotton  If  he  so  desires. 

PLAN  OP  FUTURE  WORK. 

Arrangements  have  now  been  made  to  carry  on  the  work  in  1911 
and  1912  on  a  still  larger  scale  than  heretofore.  We  expect  to  have 
for  distribution  for  planting  In  1911  a  larger  quantity  of  seed  of  botli 
the  Iron  cowpeas  and  the  resistant  cotton  than  we  had  in  1910.  We 
hope  to  be  able  to  furnish  each  applicant  one  bushel  of  the  resistant 
cotton  seed  and  one  peck  of  the  Iron  cowpeas.  In  order  to  serve  as 
many  cotton  growers  aa  possible  we  are  planning  to  send  the  seed 
by  freight  and  let  the  party  receiving  the  seed  pay  the  freight  on  same. 
This  will  be  exceedingly  small  to  each  farmer  in  comparison  with  what 
the  seed  Is  worth. 

The  work  on  selection  and  hybridizing  will  be  continued  as  hereto- 
fore. The  main  effort  will  he  stilt  further  to  Improve  the  reslatance 
of  the  strains  we  have  already  secured.  At  the  same  time  an  effort 
will  also  be  made  to  secure  an  Increase  In  the  yield  of  these  resistant 
strains  of  cotton.  Other  varieties  will  be  tested  and  an  effort  will  be 
made  to  obtain  a  strain  of  cotton  that  will  be  resistant  to  the  nema- 
odes  and  the  wilt  disease  of  cotton.  We  are  also  trying  to  secure  a 
resistant  strain  of  cotton  that  will  yield  a  very  nigh  per  cent,  of  lint. 
In  100  selections  In  1908  the  yield  of  unt  ran  from  18  per  cent,  to 
43  per  cent.  The  coming  season  the  progeny  from  the  selection 
yielding  43  per  cent,  ot  lint  will  be  watched  with  a  great  deal  of 
Interest,  as  last  season,  1909.  some  stalks  of  this  strain  made  40 
per  cent,  of  lint.  AH  ot  our  selections  that  do  not  yield  33%  per  cent. 
of  lint  are  discarded,  even  though  they  are  resistant,  as  we  do  not 
believe  that  the  farmer  as  yet  wants  to  raise  cotton  for  the  seed. 

THE  MEXICAN  COTTON  BOLL  WEEVIL  AND  THE  WILT  DISEASE 
OF  COTTON. 

That  dreaded  enemy  of  cotton,  the  Mexican  Cotton  Boll  Weevfl.  Is 
not  in  Georgia  yet.  hut  it  is  coming  at  the  rate  of  GO  to  75  miles  a  year, 
and  may  reach  here  In  two  or  three  years.     The  best  way  to  light 


I O  Ogle 


lUlB  inwct  is  by  certain  cultural  metliodfl  and  the  itlaatlnK  of  a.  very 
early  variety  ot  cottoo.  By  relerriug  to  the  list  ol  the  dillereiit  varte- 
ties  of  cotton  testea  tor  resistance  to  wilt  on  page  11,  it  will  be  soen 
that  ST  per  cent,  ol  Klne's  early  died  Irom  the  disease.  This  is  the 
variety  that  has  been  bo  successtuily  used  in  Texas  in  flghUnK  the 
ooil  weevil.  Hence  an  eltort  wlU  be  made  to  secure  a  resistant  strain 
of  cotton  from  this  or  some  other  early  variety  of  cotton,  so  as  to  be 
prepared  in  a  measure  for  the  boll  weevil  when  it  arrives  in  the  State. 

For  the  past  two  years  we  have  been  making  a  number  of  selections 
from  King  and  other  early  varieties  o(  cotton  but  so  far  none  of  these 
has  proven  to  be  very  resistant.  Two  progeny  rows  from  King's 
selections  are  uhown  In  Fig.  2,  Plate  4.  Wlille  this  season  none  ol 
tlie  progeny  rows  from  King  selections  was  resistant,  they  contained 
a  number  of  good  stalks  and  many  of  these  were  selected  for  testing 
next  season.  This  season.  In  one  of  our  resistant  strains,  the  Uodella, 
there  were  a  number  of  cotton  stalks  that  were  much  earlier  (about 
7  days)  than  the  others.  A  large  number  of  these  stalks  were  selected. 
This  we  think  piomlslng,  and  we  will  endeavor  to  secure  an  early 
reststant  strain  from  these  if  possible. 

From  this  It  will  be  seen  that  It  may  be  a  difficult  task  lo  secure  aii 
early  realatant  strain  of  cotton,  but  Judging  from  the  progreas  already 
made  we  hope  to  be  able  to  develop  an  early  resistant  strain  by  the  time 
the  Mexican  Cotton  Boll  Weevil  reaches  Georgia. 

SUMMARY   OF    REPORTS    FROM    INDIVIDAUL    PLANTERS   WHO 
HAVE  TESTED  THE   RESISTANT  COTTON. 

Up  to  date  we  have  sent  seed  of  the  resistant  cotton  to  2685  planters 
who  have  the  disease  on  their  farms.  Each  season  a  number  of  these 
fields  have  been  inspected,  and  from  the  most  ot  the  others  reports 
have  been  received.  In  tbe  following  paragraph  some  of  these  re- 
ports win  be  given  in  brief,  to  show  what  the  results  of  the  tests 
have  been  In  different  sections  of  the  State. 

Col.  M.  B.  Council,  Americus,  Ga.,  reported  that  "None  ot  the  Dillon 
cotton  died,  except  in  a  spot  where  there  had  been  a  watermelon 
patch  the  year  before,  and  that  80  per  cent  of  the  adjoining  cotton 
died  trom  the  black  root  disease."  The  reason  for  the  cotton  dying 
where  the  watermelons  had  been  was  that  they  had  increased  the 
number  of  nematodes  In  the  soil. 

Hon.  R.  T.  number,  Lumpkin,  Ga.,  reported;  "I  have  planted  the 
seed  sent  me  from  your  department  the  last  three  or  four  years,  and 
also  planted  seed  raised  from  them,  t  find  where  76  per  cent,  of  the 
common  cotton  will  die,  75  per  cent,  of  the  Immune  will  live  on  the 
same  land." 

Hon.  C.  C.  Richardson,  Byron,  Ga.,  reported  that  hut  very  little  of 
the  Dixie  cotton  died,  where  the  year  before  75  per  cent,  of  the  cotton 
died. 

Mr.  J.  Q.  Hall,  Sanderavllle,  Ga.,  reported  that  but  from  one  to 

five  per  cent,  of  the  Dillon  cotton,  and  50  per  cent,  of  the  adjoining 

cotton  died  from  the  disease.    The  Dillon  cotton  yielded  1.000  pounds 

of  seed  cotton  per  acre,  other  cotton  only  750  pounds  per  acre. 
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Mr.  Oscar  A;cock,  Sbeliman,  Qa.,  reported  that  10  per  cent,  ot  the 
Ulile  cotton  died,  and  50  per  cent,  of  TnittL  The  Dixie  yielded  900 
pounds,  Peterhin  l.OOO  poundB,  and  Tniltt  600  pounda  of  Unt  cotton 
per  acre. 

Mr.  S.  S.  Sauls,  Shellman,  Qa.,  reported  that  5  per  cent,  of  the 
Dixie  and  50  per  cent,  of  the  adjoining  cotton  died.  Tbe  Dixie  yielded 
1,600  pounds  of  seed  cotton  per  acre,  Hawkins,  1,080  pounds  per  acre. 

Mr.  George  May,  Warthen,  Ga.,  reported  that  S  per  cent,  of  the 
Dillon  and  25  per  cent  of  the  adjoining  cotton  died.  Yield  of  Dixie 
1,200  pounds  of  seed  cotton  per  acre,  ;ield  ot  other  cotton  not  given. 

Mr.  O.  A.  Bozeman,  Aslibum.  Ga.,  reported  that  very  little  of  the 
Dixie  cotton  died.  Yield  of  Dixie  was  2,260  pounds  on  3,480  square 
yards,  less  than  an  acre;  yield  of  Russell  was  1,360  pounds  per  acre. 
Both  received  the  same  amount  ot  fertilizer,  SOO  pounds  of  a  ^2-4  home 
mixed  guano.' 

J.  W.  Edmondson,  Moultrie,  Ga.,  reported:  "The  cotton  seed  you 
sent  me  were  planted  on  a  piece  of  land  where  I  had  cotton  last  year 
except  I  ran  the  rows  on  through  where  a  cane  patch  bad  been  the 
previous  year.  This  year  I  have  not  been  able  to  find  a.  stalk  of  wilt 
where  the  seed  were  planted  that  I  received  from  you.  Nearly  all  of 
my  own  variety  of  cotton  died,  where  cane  was  planted  last  year." 

Mr.  J.  C  Hoi  lings  worth,  Dover,  Ga.,  reported:  "I  counted  three 
rows  and  they  averaged  nine  stalks  to  row  affected.  Other  cotton 
planted  by  It  averaged  61  bills  per  row  affected." 

Mr.  A.  E.  Lewis,  Hazelburat,  Ga.,  reported  that  75  per  cent,  of  his 
cotton  died  and  only  25  per  cent,  of  the  resistant  cotton. 

On  Jesse  Fausts'  place.  Plains,  Ga..  In  1909  only  1  to  6  per  cent, 
of  the  Dixie  cotton  died  from  wilt,  while  25  to  50  per  cent,  of  the 
adjoining  Peterkin  died. 

Many  other  reports  similar  to  these  could  be  given,  but  these  show 
how  the  resistant  strains  of  cotton  compare  with  the  other  varieties 
of  cotton  when  grown  on  diseased  land. 

Many  fields  have  been  visited  each  year  where  the  resistant  cotton 
was  planted,  and  we  have  seen  fields  where  not  5  per  cent,  of  tbe 
resistant  cotton  was  dead,  and  from  50  to  75  per  cent,  ot  the  adjoining 
cotton  was  dead.  Whenever  more  than  10  to  15  per  cent,  of  the 
resistant  cotton  dies,  It  is  due  to  the  presence  of  nematode  worms  In 
the  soil.  We  would  recommend  that  such  lands  before  being  planted 
In  cotton,  be  planted  for  two  or  three  years  In  crops  that  will  not 
support  the  wilt  fungus,  or  Increase  the  number  of  nematodes  In  the 
soil.  These  as  mentioned  before  are:  corn,  wheat,  rye,  oats,  iron 
cowpea,  velvet  bean  and  peanut. 
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COTTON  ANTHRACNOSE. 

iNTKODUCTION. 

The  CuDgus  dleesse  of  cotton  known  as  AntbracDose  Is  present 
every  year  lo  a  gt  eater  or  less  extent  in  nearly  every  cotton  field  in 
the  State.  Some  seasoDS,  tike  lifUii,  when  the  weather  conditions  were 
favorable  for  the  growth  of  the  fungus,  the  disease  may  do  a  great 
deal  of  damage.  For  the  last  tour  >eara,  the  State  Board  of  Ento- 
mology has  been  conducting  expeitments  on  this  dlse&se.  For  two 
years  the  work  was  conducted  at  FIovIUb.  but  with  negative  results 
on  account  ot  the  failure  of  the  disease  to  develop  to  any  gre&t  extent. 
For  tbe  past  two  years,  the  experiments  have  been '  conducted  at 
Darlen,  Ga.,  on  Butler  Island,  where  tbe  conditions  are  Ideal  for  tbe 
development  ot  the  disease.  Tbe  results  already  secured  are  promis- 
ing, hence  it  Is  deemed  advisable  to  Issue  tbls  preliminary  report. 

We  found  this  summer  that  many  planters  mistook  tbe  cotton  an- 
tbracnose  for  the  work  of  some  dreadful  cotton  Insect,  and  became 
greatly  alarmed,  fearing  that  the  Mexican  Cotton  Boll  Weevil  occurred 
In  their  Helds.  Hence  in  tbe  following  pages  tbe  author  has  tried  to 
describe  tbe  cotton  anthracnose,  and  also  tbe  work  done  by  some 
sucking  insects,  so  that  tbe  planter  may  be  able  to  tell  the  dilTerence 
between  tbe  two. 


Early  stage  of,  on  nearly  mature  cotton  bolls. 
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Fig.  1.     Nematode  galls  on  rootB  ot  Unknown  cowpea.     Original. 


Pig-  2.    Roots  Of  the  Iron  cowpea,  free  trom  Nematode  galls.    Origfni 
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Fig.  S.  Cotton  Bolls  nearly  destroyed  by  Anthracnose.  Sbowlng 
how  Uie  bolU  are  prevented  from  opening  normally.  Unt  all  de- 
stroyed except  In  one  or  two  locks.    Original. 

DESCRIPTION  OF  THE  DISEASE. 

Anttiracnose  affects  the  bolls  principally,  and  causes  them  to  rot 
and  decay.  It  flrst  appears  on  the  bolls  as  minute  specks  which  look 
Teiy  much  like  Insect  punctures.  But  unlike  Insect  punctures,  they 
continue  to  grow  until  sometlmea  one.hair  or  two-thlrde  of  the  boll  Is 
covered.  The  color  ol  the  diseased  area  varies  with  the  age.  becoming 
a  darker  brown  for  a  time  until  the  spores  are  produced,  when  they 
have  a  pink  center  and  border.  Later  the  diseased  area  may  be 
overgrown  wltb  a  white  fungus  and  then  the  pink  color  will  be 
apparent  throughout  the  diseased  area. 

At  first  the  small  brown  spots  enlarge  In  every  direction,  but  if 
QumerouB  they  soon  coalesce  and  become  Irregular  In  outline.  Aa 
Boon  as  the  fungus  reaches  the  cotton  in  the  boll  It  spreads  very 
rapidly  and  the  cotton  soon  turns  black  and  rots.  This  happens  very 
frequently  when  the  diseased  area  la  no  larger  around  than  a  lead 
pencil.  When  young  bolls  are  attacked  they  frequently  rot  and  shrivel 
np.  Such  bolls  never  open,  or  at  least  only  slightly  at  the  apex. 
Sometimes  only  one  or  two  of  the  carpels  of  a  boll  are  affected  but 
even  then  the  boll  does  not  open  normally.  The  different  stages  of 
the  disease  are  well  shown  In  Fig.  7.  In  Fig.  S,  the  manner  In  which 
the  diseased  bolls  open  and  the  different  degrees  of  destruction  are 
veil  shown.  It  will  be  seen  that  all  the  cotton  Is  destroyed  In  the 
boll  in  the  center,  and  the  others  all  but  one  lock.  Hence  It  will  be 
seen  that  the  disease  destroys  many  bolls  completely,  and  many  more 
partially.  Cotton  may  be  picked  from  these  diseased  bolls  and  the 
lint  and  seeA  In  such  a  case  Is  very  liable  to  he  covered  with  the 
■pores  of  the  fungus.    This  will  again  be  referred  to  under  remedies. 

The  author  has  never  found  the  disease  on  stems  of  mature  plants 
bat  according  to  Prof.  Atkinson,''  It  Is  sometimes  found  on  mature 
stems  where  they  are  wounded,  or  at  the  leaf  scars.     This  disease, 

a — The  Cotton  Plant  Bui.   No.  31).  Office  ol  Eip.  Sts.  D.  S.  Dtpt.  of    Aj^rrie. 
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however,  very  frequently  attacks  tbe  atems  of  young  cotton  caodiDg 
them  Co  wilt  and  die. 

AotbracnoBe  also  attacks  tbe  leaves  ot  tbe  plants,  and  especially  tbe 
sickly  or  weak  ones.  Prol.  Atkinson  also  tound  that  the  cotyledons 
or  seed  leaves  suffer  (rom  a  characteristic  Injury  probably  caused  by 
the  spores  that  remain  on  the  lint  germinating  and  attacking  the 
cotyledons  as  they  slip  through  the  seed  hull  and  adhering  UnL  On 
the  fleshy  cotyledons  the  diseased  area  has  the  characteristic  pink 
color  that  Is  found  on  tbe  diseased  bolls. 

cause:  of  AJ4THRACN0SE. 

This  disease,  Cotton  Anthracnose,  Is  caused  by  aftmgus,  CoUetotrt- 
ckttm  gottvpi*  (Soutfaworth)  which  attacks  the  bolla,  learea,  cotyle- 
dons and  sometimes  the  stems  ot  young  plants,  causing  the  bolls  to  rot 
aa  described  In  a  previous  paragraph.  The  life  history  and  botanical 
character  of  tbls  fungus  have  been  studied  and  described  by  Hlsi 
Southworth.a  and  Prof.  Geo.  P.  Atkinson,''  The  fungus  has  been  Isolated, 
grown  on  different  media,  and  Inoculations  made,  so  It  baa  been 
proved  beyond  a  doubt  that  the  disease  Is  caused  by  the  fungus  men- 
tioned above. 

The  question  aa  to  Just  how  the  fungus  grows  upon  the  plant  througli 
the  summer  is  not  yet  definitely  settled.  Prof.  Atkinson  tailed  to  Ond 
the  fungus  in  all  parts  of  the  plant.  He  thinks  there  is  no  evidence  to 
show  that  the  fungus  grows  In  the  stem  and  up  to  the  leaves  and  the 
bolls.  From  the  evidence  at  hand  he  thinks  It  very  possible  that  the 
spores  may  grow  on  the  diseased  leaves  and  at  the  leaf  scars,  produclag 
spores  at  frequent  Intervals,  and  In  this  manner  keep  the  fungus  alive 
until  the  bolls  appear  on  the  cotton  stalks. 

RELATION  OF  INSECTS  TO  THE  DISEASE. 

Many  reports  came  out  In  different  papers  during  tbe  season  of  1906. 
stating  that  the  boll  weevil,  or  some  kind  of  cotton  Insect  was  destroying 
the  cotton  bolls.  All  of  these  reports  that  we  Investigated  proved  to 
be  antbracnose,  and  not  the  boll  weevil  or  any  other  cotton  inseci.  in 
fact,  no  cotton  insect  was  found  except  the  boll  worm,  and  a  brown 
bug.  Calocoris  rapidva,  a  few  large  green  soldier  buga.  NezaHa  ftilori*. 
and  these  only  In  very  small  numbers  in  a  few  places.  In  no  instance 
were  they  numerous  enough  to  do  any  great  amount  of  damage;  but  in 
many  ot  the  fields,  In  nearly  all  of  the  rotten  bolls,  there  were  found  a 
number  ot  small  beetles.  These  were  the  Insects  that  the  cotton  plant- 
ers always  pointed  out  as  the  ones  that  were  causing  the  damage. 
Ehiring  the  examination  by  the  writer,  of  many  flelda  of  cotton  In  dif- 
ferent parts  ot  the  State,  these  beetles  were  never  seen  feeding  or 
breeding  In  sound  cotton  bolls. 

They  were  always  found  feeding  and  breeding  in  the  diseased  and 
rotten  balls.  They  seemed  to  follow  and  net  precede  the  rot.  Hence 
It  Is  thought  they  did  not  cause  or  even  start  the  disease.    After  a  boll 
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bas  been  partl&Uy  destroyed  they  take  posBeseloD  of  the  Interior,  teed' 
ing  and  laying  esgB  in  the  decaying  cotton  In  the  boll.  Some  of  these 
beetles  were  sent  to  the  Bureau  of  £<ntomology,  Waeblngtoa,  D.  C., 
where  they  were  Identified  by  Dr.  F.  H.  Chittenden  as  Carpophilui  dimi- 
dattu,  a  beetle  very  frequently  found  breeding  In  dUeased  cotton  bolls. 
ThlB  aeaaon,  1910,  we  frequently  received  cotton  holla  that  were  de- 
fltroyed  toy  anthracnose  with  flower  beetles  la  them.  The  parties  al- 
ways thought  these  beetles  were  responsible  tor  the  damage.  This 
beetle  wlilcb  somewhat  reeemblea  a  June  bug  has  never  been  known 
to  attack  a  healthy  boll  of  cotton.  They  are  also  aometlmea  found  in 
peaches  and  figs  where  a  bird  or  brown  rot  has  started  decay  and  made 
a  place  of  entrance  tor  the  beetles. 


Fig.  9.  Cotton  boll  showing  punctures  of  CalocorU  rapidiu,  also 
shows  the  unequal  'growth  of  the  boll.  (After  Sanderson, 
Bui.  57,  U.  8.  Department  of  Agriculture,  Bur.  of  Ent.) 

The  injury  from  bugs  aucb  as  those  mentioned  above,  the  Cotton  Leaf 
Bug,  CaUcorit  rapidvs,  and  the  Green  Soldier  Bug,  Neearia  Mlaria,  is 
readily  distinguished  from  anthracnose.  The  wounds  made  by  these 
bngs  become  depressed  and  turn  dark,  aa  does  the  anthracnose  In  the 
early  stages,  but  they  do  not  continue  to  spread  llhe  the  anthracnose 
spots,  and  upon  microscopic  examfnatlon  the  fungus  Is  not  found  to 
be  present.  This  of  course  Is  the  crucial  test  and  the  only  reliable 
one.  Small  bolls  if  punctured  many  times,  by  insects,  very  frequently 
dry  up  and  drop  without  rotting.  Larger  bolls  if  punctured  many 
times,  In  one  or  two  locks,  or  on  one  aide,  develop  one  aided  as  shown  In 
Fig.  9.  Sometimes  where  the  Insects  injury  Is  very  severe  the  boll  be- 
comes soft  and  mushy  inside,  but  do  not  rot  in  the  same  manner  as  the 
boUa  affected  with  anthracnose.  In  Texas,  In  1904,  the  writer  saw  a 
number  of  fields  that  were  very  mnch  affected  by  the  brown  cotton  leaf 
bug.  Calicorig  rapidut,  and  the  effects  were  In  every  case  as  mentioned 
aboAtf.  But  strange  to  say,  many  of  the  planters  there  tbongbt  the 
injury  was  due  to  anthracnose.  To  determine  this  point  beyond  a 
doubt  Prof.  E.  Dwight  aanderaon,  who  was  then  Entomologist  in  Texas, 
bad  some  of  the  bolls  sent  to  Dr.  A.  F.  Woods,  Pathologist  of  the  Bu- 
reau of  Plant  Industry.  U.  S.  Dept.  of  Agriculture,  who  reported: 
"These  resemble  somewhat  the  early  stages  of  anthracnose,  but  we 
have  been  unable  to  find  any  fungus  present,  and  the  spots  have 
not  enlarged  or  developed  fungus  even  after  several  days  In  a  moist 
chamber."a    The  bug  that  caused  this  injury  is  shown  in  Fig.  10. 
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Pig.  10.  Brown  CoLton  Leal  bug,  Valocorit  rapi4ut;  a,  mature  bug;  b, 
young  nymph;  c,  fourth  stage  of  nymph;  d,  fifth  stage  of  young. 
(After  Sanderson,  Bui.  57,  U.  S.  Department  of  Agricultui«,  But. 
of  Bnt.) 

The  writer,  during  tbe  season  of  1906,  made  a  microscopical  eiamloR- 
tlon  of  ^number  of  diseased  bolla  in  different  stages  of  tbe  disease. 
These  examinations  tailed  to  reveal  any  injury  from  Insects,  even  In 
tbe  smallest  brown  specks,  which  many  planters  thou^t  to  "be  puncture! 
made  by  Insects,  But  In  each  and  every  case  the  fungus  was  presenL 
Furthermore,  from  observations  made  in  tbe  Beld.  it  was  found  that 
one  of  these  little  brown  sunken  spots  developed  In  from  24  to  fiS 
hours  into  a  spot  as  large  around  as  a  quarter  or  half  dollar.  And  In 
from  three  to  four  days  two-thirds  to  three-fourths  of  the  boll  would 
be  covered.  So  from  watching  these  spots  one  may  determine  very  ac- 
curately whether  cotton  bolls  are  allected  by  insects  or  with  anthrac- 
nose. 

The  writer  also  made  some  inoculations  of  healthy  bolls  by  punetor- 
Ing  tbem  with  a  needle  wblch  had  been  stuck  Into  a  diseased  boll,  and 
also  by  rubbing  a  diseased  boll  against  a  healthy  one.  In  each  case 
however,  the  disease  became  established  on  tbe  boli.  The  disease  Srst 
became  evident  on  the  punctured  bolla,  on  the  others  a  few  days  there- 
alter.  This  shows  that  the  fungus  can,  under  favorable  conditions, 
succeed  unaided  In  attacking  and  destroying  a  boll  ot  cotton. 

From  these  facts,  mentioned  in  tbe  above  paragraphs  and  from  ob- 
servations made  In  many  fields  In  different  parts  of  the  State,  tbe 
writer  believes  that  Insects  play  no  part  whatever  in  causing  anthrac- 
noae,  aside  from  the  possibility  that  certain  ones  may  aid  in  sqread- 
ing  the  disease  from  one  boll  to  another,  or  from  plant  to  plant  by  car- 
rying the  spores  on  their  feet  or  beeks.  Biting  or  sucking  insects  after 
feeding  on  bolls  affected  by  anthracnose  would  be  likely  to  Inoculate 
healthy  bolls. 

VARIETY  TEST. 

Por  the  past  two  years  we  have  been  conducting  a  variety  teat  to  find 
out  which  was  the  most  resistant  to  the  disease.  The  following  table 
gives  the  varieties  tested  and  the  per  cent,  of  bolls,  fcy  actual  count, 
that  were  affected  by  the  disease. 
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Variety.                     Per  Cent,  ot  Variety.  Per  Cent,  of 

bolls  affectea.  bolls  affecteu. 

Bates    38.:i  Mortcage  Lifter   40 

Allen  LoDgeUple   30.5  Peterkin    41 

Sea  Island 4S  Poor  Land 31.4 

Sroadwell's 45  Poulnot    27 

Bank  Account  21  Pride  of  Oeorgla 27 

Colombia   41  Rosser  Number  One 29 

Cox  Tellow  Bloom  30  Raseell  43 

•Jlayton    30  Schley 18 

Dillon—  Slmpklns  23.3 

(Wilt  Resistant)   24  aunSower    3B 

DWe—  SlBtrunk 17 

(Wllt*ReBlatant)  21  Tool 40 

Modella —  Triumph 30 

(Wilt  Resistant)  15.4  Wlllett's  Red  Leaf 11.7 

Dongola   35  World's  Wonder  32 

Drake   31.7  Hybrid— 

Floredora    35  Dillon  X  Russell  17 

Gold  (3oln  28  Hybrid— 

Hardin    39  Dillon  X  Green  Seed  20 

rtawkina    26  Hybrid— 

Keenan 37  Dillon  X  King    14 

King  33  Hybrid— 

MosB  Improved —  Dixie  X  Dillon   25 

Peterkin 33  Hybrid- 
Cook  44                 Texas  B.  B.  X  Dillon 19 

In  considerrns  the  results  In  the  above  table  it  must  be  remembered 
that  the  teat  bas  been  carried  on  only  two  years,  and  for  some  va- 
rieties, only  one  year,  so  the  results  must  not  be  taken  as  Qnal. 

From  the  teats  eo  far  made,  It  Is  apparent  that  no  variety  Is  immune 
to  anthracnose.  It  will  be  seen  from  the  above  table  that  the  resist- 
ance of  the  different  varieties  to  anthracnose  varies  greatly.  For  exam- 
ple. Broadwell's  had  45%  of  the  bolls  affected,  Cook's,  44%,  Russell,  43%, 
Tool,  407f,  Slstrunk,  17%,  Modella,  15%,  and  WilletfB  Red  Leaf,  11.7%. 
This  Indicates  that  aome  varieties  are  very  susceptible  to  the  disease 
and  that  others  are  more  or  less  resistant. 

Taking  the  yield  into  consideration  the  followtng  varieties  seem 
promising  for  planting  In  sections  where  anthracnose  Is  severe:  Sls- 
tmnh.o  Schley,  and  Modella.  White  In  the  teata  ao  tar  Wlllett's  Red 
Leat  has  shown  up  very  well.  Its  yield  bas  been  so  poor  that  we  can  not 
recommend  It  for  general  plantlog.  In  the  table  It  will  be  noticed,  the 
Oook  cotton  Is  very  susceptible  to  the  disease  and  this  la  the  variety 
that  Is  sent  to  the  office  more  frequently  tlian  any  other  as  being  badly 
affected  by  anttaracnose.  This  variety  yields  very  well  as  a  rule,  and 
many  planters  claim  that  though  the  Cook  was  much  worse  to  rot  than 
olher  varieties  they  were  growing,  it  gave  the  largest  yield  per  acre. 
F^m  this  it  will  be  seen  that  it  is  a  dlfUcult  question  to  decide  which  is 
the  best  variety  to  plant  where  anthracnose  Is  very  severe. 

SELECTING  SEFD  FROM   RESISTANT  PLANTS. 

From  the  fact  that  lu  a  badly  diseased  neld  some  stalks  will  be  found 
on  wblch  the  bolls  are  nearly  free  from  anthracnose  or  more  so  than 
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the  rest  of  the  stalks.  It  would  appear  that  by  aelecting  these  resUtast 
stalks  for  seed  we  may  secure  a  resiHtant  atrala  of  cotton.  When  it  is 
remembered  that  the  fungus  causing  che  disease  gets  into  the  lint  and 
seed,  and  m&y  infect  the  young  plants  as  the;  are  coining  through  the 
lint,  It  will  be  seen  why  it  ia  Important  that  seed  be  saved  only  from 
plants  that  are  free  or  neu-ly  free  from  the  disease.  By  selecting  a 
number  of  these  resistant  plants  and  saving  the  seed  from  each  plant 
separately,  and  each  succeeding  year  making  still  further  selections  It 
Is  believed  tbat,  after  a  few  years  we  may  develop  a  strain  of  cotton 
that  will  be  very  resistant  to  aothracnose. 

In  I90C  a  number  of  these  resistant  plants  were  selected,  but' as  pre- 
viously mentioned,  on  account  of  no  disease  being  present,  no  practical 
reaulta  were  secured.  In  1908  a  number  of  resistant  stalks  were  se* 
lected  and  planted  in  1909  and  1910  at  Darien,  Qa.,  on  Butler  Island. 
The  results  secured  so  far  from  these  selections  are  promising.  One 
selection  In  1908  bad  b"''  of  the  bolls  diseased  aud  in  1909  10"y:  diseased. 
Last  season  Columbia  from  a  select  stalk  had  19'7r  of  the  boils  diseased, 
while  from  unselected  seed  nr"'  ot  the  bolls  were  affected.  It  will  also 
be  noticed  by  referring  to  the  table  that  some  of  the  bybrlds  tested  are 
not  so  badly  affected  as  are  most  of  the  varieties.  Thus  the  hybrid 
between  tbe  Dillon  and  King  bad  less  disease  (147r)  than  either  the 
Dillon  (24'7-)  or  King  (33'^;), 

While  we  do  not  yet  claim  to  have  secured  a  strain  of  cotton  resistant 
to  anthracnoee.  we  believe  from  the  results  already  secured  that  ve 
may  do  so  by  a  tew  more  years  of  careful  and  continued  selection.  We 
are  also  crossing  a  number  of  varieties  with  WHlett's  Red  Lea(  (o  see 
If  we  can  in  this  way  secure  a  resistant  strain. 

ROTATION  OF  CHOPS. 

On  account  of  tbe  nature  of  anthracnose  rotation  of  crops  will  be  very 
beneficial  as  a  means  of  control.  It  will  tend  to  starve  out  the  fungus 
by  not  supplying  It  with  any  food  plant  upon  which  to  grow.  Obser- 
vations made  In  the  last  few  years  also  confirm  the  above  statement- 
It  was  found  that  tbe  disease,  as  a  rule,  was  not  near  so  severe  In 
cotton  fields  following  corn  and  other  crops.  While  such  fields  were 
not  free  from  the  disease  last  season,  they  were  from  25  to  50'^  better 
tban  adjoining  fields  tbat  had  been  In  cotton  for  a  number  of  years. 
In  ordinary  years  (he  damage  to  such  fields  would  In  all  probabilltv  be 
very  light,  as  compared  to  that  in  other  fields  that  bad  been  contin. 
uously  In  cotton  for  a  number  of  years. 

TREATMENT  OF  SEED  FOR  PLANTING, 

Treating  the  seed  before  planting,  to  kill  the  spores,  has  been  tried 
In  a  small  way  by  Prof.  Atkinson.  But  as  will  be  seen  from  his  report 
which  follows,  without  very  promising  results.  "In  cultures  of  young 
plants  in  aterl11:£ed  soil  annoyance  was  sometimes  caused  by  the  devel- 
opment of  tbe  fungus  under  circumstances  such  that  they  could  have 
been  diseased  In  no  other  way  than  from  spores  which  remained  at- 
tached to  tbe  seed.  Several  times  during  the  winter  of  1892  and  ISK 
.10 


cotton  seed  from  Alabama  was  planted  la  tbe  forcing  bouse  and  botan- 
ical conservatory  of  Cornell  nalversltr,  and  the  fungns  appeared  suffi- 
ciently to  damp  off  and  disease  Bereral  aeedlinge.  Tbla  seed  whicli 
was  gatbered  lu  tbe  season  ot  1892,  afforded  a  good  Illustration  of  tbe 
vitality  of  the  fungus.  Some  of  these  same  seed  were  planted  during 
the  winter  ot  1893-94  and  tbe  fungus  appeared  upon  tbe  stems  ot  the 
young  seedlings.  In  all  cases  where  tbe  seed  were  scalded  before 
planting  the  fungus  did  not  appear.  The  anthracnose  spores  were  not 
found  In  tbe  lint  In  these  esperlments,  and  it  may  be  some,  aa  yet,  un- 
known reproductive  body  accompany  the  seed  which  will  retain  its  vi- 
tality tor  sucb  a  long  time.  Tbe  anthracnose  spores  have  been  found 
to  germinate  when  taken  from  the  diseased  bolls  after  five  months.  In 
trials  of  some  seed  from  tbe  same  bolls  at  seven  months  the  spores 
failed  to  grow.  It  Is  quite  possible  that  tbe  mycelium  may  rest  in  the 
tissues  of  the  seed,  as  In  tbe  case  ol  the  bean  anthracnose.  Colleto- 
Irtcftum  lindemuf hianum,  and  probably  scalding  tbe  seed  would  not  kill 
the  mycelium  within  the  tissues  without  also  killing  tbe  seed,  although 
this  treatment  might  partially  prevent  the  dtaease."i> 

From  the' above  It  appears  that  the  epores  may  live  over  six  months, 
and  that  the  young  cotton  may  get  the  disease  In  some  cases  from  seed 
one  and  two  years  old.  Scalding  the  seed  might  kill  the  spores  but 
probably  would  not  kill  the  mycelium  within  the  tissues  of  the  seed. 
Here,  it  will  be  aeen,  are  more  points  that  need  further  investigation 
to  deterinine  it  the  seed  may  be  treated  In  some  way  to  kill  the  spores 
and  other  reproductive  bodies  it  they  are  present. 

SUMMARY. 

Anthracnose  of  cotton  is  a  fungus  disease  that  attacks  all  varieties  to 
a  greater  or  leas  extent.  Wben  one  has  three  or  four  varieties  of  cot- 
ton, the  seed  should  be  saved  from  the  variety  sbowlng  tbe  most  re- 
sistance to  tbe  disease,  provided  the  yield  is  satisfactory. 

As  the  disease  may  be  carried  from  one  season  to  another  on  the 
seed  to  secure  tbe  beat  results,  seed  should  be  saved  from  the  stalks 
that  are  tree  from  the  disease.  By  this  method  enough  seed  should  be 
saved  to  plant  an  acre  or  two  and  then  In  turn  the  seed  from  this  could 
be  saved,  if  it  proves  better  than  the  general  Held,  for  planting  next 
season  tbe  field  most  affected  by  anthracnose. 

At  present,  no  practical  method  is  known  ol  treating  the  seed  to  Idll 
the  spores  of  tbe  fungus. 

Tbe  disease  is  more  severe  during  a  rainy  season,  but  it  Is  present  to 
a  greater  or  less  extent  every  year. 

Rotation  of  crops  Is  advisable  as  it  will  tend  to  reduce  tbe  severity 
or  the  disease  and  also  Increase  the  yield  of  cotton. 

The  following  varieties  are  promising  tor  planting  where  antharcnose 
Is  severe;     Sletruuk,  Schley  and  Modella. 

I.  aUu,  The  Cotton  Plant.  Office  nf  Exp.  Station. 
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F^g.  2,     Comparative  resistance  of  different  selections.    Each  row  trom 
a  different  stalk.    Row  on  rlgbt  very  resistant.    See  page.  19  for  . 
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EEPORT    OF  PROCEEDINGS  OF  THE  THIETY- 

FIFTH  ANNUAL  MEETING  OF  THE  GEORGIA 

STATE     HORTICULTURAL     SOCIETY, 

HELD  AT  THOKASVILLE,  GEORGIA, 

FEBRUARY  7-8,  1911. 


The  thirty-fifth  annual  convention  of  [the  Gteorgia 
State  Horticultural  Society  was  called  to  order  in  the 
Thomas  County  Court  House  in  the  Ciiy  of  Thomas- 
ville,  Ga.,  at  the  hour  of  10:30  a.  m.  on  the  7th  day  of 
February,  1911,  by  the  Secretary,  Mr.  J.  B.  Wight,  of 
Cairo,  Ga. 

Sechbtaht  Wight:  Twenty-three  years  ago,  when 
the  State  Horticultural  Society  last  met  in  Thomasville, 
there  was  a  young  minister  here  who  opened  with  prayer 
at  that  time.  It  is  our  pleasure  to  have  him  with  us  again 
today,  and  he  will  invoke  the  blessings  of  the  Master 
upon  as  in  this  meeting — the  Rev.  George  W.  Mathews. 

Dr.  Mathews  invoked  the  divine  blessing  for  a  suc- 
cessful and  beneficial  meeting. 

Col.  Wade:  I  rise  to  place  in  nomination  a  gentle- 
man to  act  as  our  Chairman  until  we  elect  officers  of  this 
Association,  a  gentleman  whom  I  believe  is  one  of  our 
honored  vice-presidents,  and  whom  we  all  know  and 
respect.  We  cannot  stop  to  say  as  many  nioe  things  as 
we  would  like  to  about  him,  but  I  refer  to  Col.  B.  W. 
Hunt,  of  Eatonton. 

Col.  Hunt:  And  I  would  like  to  nominate  a  gentle- 
man.   (Cries  of  sit  down.)    Tou  oan't  put  me  down.   We 
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all  have  the  right  to  nominate  whom  we  chooae — I  refer 
to  Mr.  E.  C.  Berckmans.  The  name  of  Berckmans  stands 
as  no  other  name  in  (Jeorgia,  and  we  want  one  of  J.  P. 
Berckmans'  hard-working  sons,  who  has  inherited  his 
intelligence,  his  culture,  his  love  for  plants,  and  Ms  love 
for  the  Society. 

Mb.  Bebckmans  : "  I  appreciate  all  that  Col.  Hunt 
has  said,  and  I  can  hardly  express  myself;  bat  I  think  it 
nothing  but  right  that  this  Society  shonld  name  him,  who 
is  one  of  its  vice-presidents,  as  chairman  of  this  meet- 
ing. Th'erefore  I  withdraw  my  name  from  consideration, 
and  call  for  the  question. 

Col.  B.  W.  Hunt,  of  Eatonton,  was  then  elected 
Chairman,  who  stated:  "I  thank  you  very  much  for  this 
honor.  It  is  an  honor,  but  it  is  with  great  modesty  that 
I  take  the  Chair  that  has  been  occupied  so  worthily  for 
thirty-odd  years  by  our  dear  departed  friend — but  I  will 
not  talk  on  that  subject  now,  as  that  will  come  up  later. 

Now  I  am  going  to  ask  this  of  yon.  "We  cannot  have 
a  successful  meeting  with  any  long  speeches,  with  all  we 
have  to  do,  and  I  hope  you  will  not  have  hard  feelings 
toward  the  Chair,  if,  when  in  my  judgment  any  man 
speaks  too  long,  I  kindly  and  out  of  sympathy  for  the  au- 
dience ask  him  to  reduce  his  remarks  to  writing. 

Our  work  as  it  comes  up  will  be  done  as  speedily  as 
it  can  be  done  with  good  order,  and,  if  I  can  copy  a  little 
after  Uncle  Joe  Cannon,  "I  hope  you  will  bear  with 
me." 

Mb.  Bebckmans:  In  the  absence  of  our  Treasurer, 
I  nominate  Prof.  T.  H.  McHatton  as  temporary  Treas- 
urer of  this  Society  until  we  have  our  regular  election 
of  oflBcers. 

This  motion  was  seconded  and  carried. 
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Seobexabt  Wight:  I  have  the  badges  of  the 
Society  here,  and  those  who  have  paid  their  dues,  or  will 
pay  them  this  morning,  are  entitled  to  these.  I  would 
like  to  give  them  to  any  one,  who  ijs  entitled  to  them.  I 
suppose  that  these  will  be  admission  to  all  the  courtesies 
that  are  extended  by  the  citizens  of  Thomasville.  I  be- 
lieve we  have  a  banquet  tonight,  and  other  courtesies. 

In  response  to  the  annonncement  by  the  Ohairmaa 
that  the  nest  number  on  the  program  would  be  the  ad- 
dress of  welcome,  the  Hon.  E.  L.  Dekle,  Mayor  of  the 
City  of  Thomasville,  addressed  the  body,  assuring  the 
Society  that  it  was  the  wish  of  every  citizen  of  the  city 
that  the  members  partake  of  the  city's  hospitality,  and 
that  the  citizens  of  Thomasville  would  do  every  thing 
in  their  power  to  make  the  meeting  pleasant,  profitable, 
and  successful  in  every  way. 

The  Chairman,  Col.  B.  W.  Hunt,  of  Eatonton,  re- 
sponded in  appropriate  words  to  the  address  of  welcome 
by  the  Mayor,  and  thanked  the  citizens  of  Thomasville 
for  their  good  wishes  and  kind  offerings  of  hospitality. 

CoL.  Wade:  Would  it  not  be  well  also,  Mr.  Chair- 
man, to  invite  the  citizens  to  attend  our  meetings!  It  is 
not  a  private  meeting. 

Chairman  Hunt:  Certainly,  we  would  be  delighted, 
and  if  there  is  a  representative  of  tlie  jircss  present,  I 
would  like  for  the  papers  to  notice  that  invitation,  and 
especially  do  we  invite  the  ladies  to  meet  with  us.  We 
would  be  very,  very  glad  to  have  them  come  into  our 
meetings,  and  bear  our  discussions  and  the  papers  we 
will  have  read  here. 

One  of  the  principal  duties  of  man  is  to  pay  due  and 
proper  respect  to  the  memory  of  those  who  have  passed 
before  us.    This  program  reads,  that  after  the  address 
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of  welcome,  wovld  follow  a  Memoir  of  Dr.  P.  J.  Berk- 
mans,  president  of  the  Society  since  its  organization,  by 
Prof.  T.  H.  McHatton,  of  the  University  of  Georgia, 
Athens,  Gfeorgia.  Prof.  McHatton  will  now  deliver  that 
Memoir. 

MEMOm  OF  DB.  P.  J.  A.  BEKCKMANa 
Bt  Pbo^.  T.  H.  HcEattoh. 
Hr,  Chairman  and  QeutleineD: 

Dr.  Berekmaoa  was  to  me,  as  a  yanog  man  jnet  beginiuiig  the  protea- 
don  of  horticulture,  the  pinnacled  I  felt  that  if  I  could  ever  attua  one 
■mall  part  of  the  knowledge  and  prominence  that  he  attained,  taj  life  would 
have  been  a  suceeaa.  Little  did  I  ever  dream  that  it  would  be  assigned  to 
me  to  give  a  Memoir  of  the  Doctor.  I  felt  that  the  task  would  devolve  npon 
■ome  one  who  was  far  m;  eenior  in  years  and  infiinnation,  one  who  had 
known  him  for  more  jeara  than  I  had  had  life,  who  had  been  his  dose,  hia 
intimate  friend  through  all  these  years  in  this  societyj  bat  because  of  mj 
love  for  our  President  during  the  last  few  years  of  hie  life,  I  came  very 
doae  to  hint.  I  looked  upon  him  as  a  friend  and  a  counselor  and  a  father 
and  I  appredated  above  all  things  the  interest  that  he  seemed  to  take  in 
me  as  a  young  horticulturist — and  through  this  intimacy  I  learned  a  good 
deal,  probably  as  mnch,  if  not  more,  than  those  who  iiave  known  him  for 
a  good  many  years,  because  I  made  it  my  busiuess  to  know  his  life,  and  to 
gain  as  much  of  his  brain  as  I  could. 

Dr.  Berckmans,  as  you  all  know,  was  a  Belgian,  and  he  was  bom  in 
Arschot,  Bdgium,  on  the  13th  day  of  October,  1830.  Just  at  the  time  of 
his  birth  his  father  was  called  away  in  the  defense  of  one  of  the  statutes 
of  Liege,  and  his  mother  died  soon  after  the  retam  of  hia  father.  Conse- 
quently Dr.  Berckmans,  our  President,  was  brought  up  without  the  care  of 
a  mother. 

He  was  educated  in  France  and  Belgium,  and  started  hia  career  as  a 
horticultnrist  in  those  couutriea.  Of  interest  to  ua,  who  are  familiar  with 
the  literature  and  the  history  of  French  horticulture,  we  might  say 
that  Dr.  Berckmans'  father  was  himself  a  pomologist  of  some  repute,  and 
in  hia  home  in  Belgium  worked  with  numerous  fruits.  He,  being  a  man 
that  liked  horticulture,  and  the  lesthetic  side  of  it  primarily,  onr  friend 
was  brought  up  with  the  surroundings  of  beauty  and  landscapes  archi- 
tecture, and  the  bathetic  aide  of  horticulture  In  the  beginning,  and  he 
learned  to  love  it  for  itself.  He  was  associated  with  Tan  Mens  and 
other  men  of  note  in  that  eection,  in  France  and  in  Europe,  and  possibly 
it  might  be  well  to  note  here  that  his  first  work  in  the  horticultural  line 
was  BBBistiag  them  in  the  production  of  three  immense  volumes  on  the 
fruits  of  that  locality — Prance  and  Belgium.  In  this  work  the  elder 
Berckmsna  did  moat  of  the  illuatrating,  and  Tan  Mons  wrote  the  deserip- 
tiouB,  and  Prosper  Berckmans  the  botany.  There  are  only  a  few  of  these 
books,  that  I  can  recaU,  now  in  thia  conntiy.    One  was  in  the  library  of 
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Dr.  Berckm&iiB  in  Aufrusta,  sod  the  other  one,  that  I  know  of  now,  ia  in 
the  library  of  the  DowningB,  which  is  at  the  College  of  AgricultuTe  in 
Iowa,  and  ia  under  the  care  of  Prof.  Beech,  of  that  Institation. 

Along  in  1S50  Dr.  BerckmBDS  recogniied,  as  manji  others  have,  that  the 
chances  for  a  young  man  in  Europe  aie  not  equal  to  those  in  this  country 
and  lie  decided  to  come  over  to  America,  and  as  a  matter  of  interest,  we 
might  Bay  that  en  that  steamboat,  in  fact  aa  a  stateroam  companion  of 
Dt.  Berckmans,  was  Adolpb  Sutro  of  Calif omia,  the  man  who  made 
many  millions  in  that  State,  and  bequeathed  to  the  State  of  California 
the  Sntro  gardens,  which  stand  as  a  memorial  of  him  today,  as  well  as 
the  Sntro  baths,  and  other  things  of  interest. 

Dpon  his  arrival  in  this  country  the  first  trip  that  was  taken  by  Dr. 
BOTckmans  was  to  Habersham  county,  Georgia.  He  came  to  that  seetion  of 
the  country  looking  up  iion  and  gold  interests,  on  which  they  had  taken 
options,  to  investigate  them  and  see  whether  or  not  they  would  pay  them 
for  future  work.  He  didn't  intend  to  settle  in  this  State  at  that  time, 
and  coDtinued  his  travels,  iuveetigating  the  United  States,  thinking  that 
probably  he  would  return  to  his  native  country  if  the  conditions  didn't 
suit  him.  During  this  time  be  went  to  St.  Louis,  and  other  places  along 
the  Miaaissippi  Biver,  and  other  portions  of  our  country.  This  was  in 
1850,  and  if  I  had  the  time  it  would  be  a  pleasure  to  me  to  relate  some 
of  the  stories  of  the  different  cities  and  the  condition  that  they  were  in, 
as  he  went  throngh  them  at  that  period,  but  we  must  hurry  on. 

In  about  1851  hia  father  decided  to  come  over  and  join  him  in  this 
country,  he  having  made  up  his  mind  to  stay  in  America.  They  then 
settled  in  New  Jersey,  at  Plainfield,  not  at  first,  but  after  investigation 
they  bought  a  home  and  settled  there.  It  was  there  that  the 
Downings  and  other  men  of  pomological  reputation  in  the  United  States 
were  friends  of  the  Berckmans.  I  remember  well  the  description  that  the 
Doctor  gave  us  of  the  first  meeting  with  Downing,  He  was  driving  down 
the  road,  or  rather  walking  down  the  road,  a  young  man  dusty  and  dirty, 
having  been  working  at  some  of  the  fruits  or  sometliing,  and  a  gentleman 
drove  along,  and  stopped  him,  looked  at  him  and  said: 

"By  the  way,  can  yon  tell  me  where  I  can  find  the  home  of  Mr.  Berck- 
mans}    I  want  to  consult  with  him  on  some  pears." 

Tonng  Berckmans  said,  "I  rather  think  so,  he  happane  to  be  my 
father." 

Then  this  gentleman  in  the  buggy  said,  "Crawl  in  and  take  me  there." 
The  gentleman  in  the  boggy  was  Dr.  Downing,  the  pomologiet.  Later 
on  Mr.  Berckmans  assisted  Mr.  A.  J.  Downing  consiilenibJy  in  getting 
out  the  second  and  third  editions  of  "Fruits  and  Fruit  Trees  of  Ameri- 
ca," by  A.  J.  Dovniing,  written  first  by  Charleo  and  re-edited  later  by  A.  J, 
In  1854  he  gave  up  his  Belgian  allegiance  and  became  a  citizen  of  tiie 
United  States.  While  at  Fhiinfield  he  married  Mary  Craig,  and 
in  a  few  years  came  to  Georgia  and  settled  at  Fmitlands,  sear  Augusta. 
Zt  was  in  1857  that  Fruitlands  Nurseries  were  organized  and  established. 
At  first  he  was  in  partnership  with  a  gentleman  near  Augusta,  and  later 
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took  the  whole  iutenat  over,  and  went  to  work  on  bis  life 'a  work,  m 
piobably  the  greatest  nuneTTmaii  and  pomologiit  that  the  Sonth  has 
ever  seen,  or  hopes  to  Bee.  As  a  point  of  intereat  it  might  be  well  to 
aaj  that  the  first  peaches  that  were  ever  shipped  from  the  Stat«  of 
Georgia  to  New  York  were  ahipped  from  FruitlaDds  between  1S5S  and  1860. 
Thne  peachea  sold  on  the  New  Tork  markets  then  at  $S.OO  a  busheL 

We  all  know  a  great  deal  concerning  the  work  of  Dr.  Berekmans  at 
Fruitlands.  We  hardl;  have  realized  what  we,  ae  a  Societj,  owe  to  this 
fajnoiu  man  and  his  work.  The  introdactiou  of  nnmerons  fruits  and 
ornamentals  we  owe  to  him.  The  Japaneee  persimmon  was  first  brought 
into  this  section  through  Dr.  Berekmans.  It  was  a  qneation  if  it  was  not 
first  introduced  into  the  United  States  through  Dr.  Berekmans,  bnt  at 
least  we  luiow  it  was  the  first  ever  brought  on  this  side  of  the  Bocky 
Mountains.  The  introduction  and  (tissemination  of  manf  of  the  peaches, 
such  as  Honey  ajid  Peento,  we  can  trace  directly  to  Fruitlands.  The 
Japanese  plums  were  first  brought  over  to  this  country  through  the  Fruit- 
land  Nurseries.  Some  of  them  originally  came  from  California,  and 
were  planted  on  the  Fruitlands  plac«,  and  then  disseminated  throughout 
the  South.  Amoor  Biver  privet  and  many  other  omamentals  were  in- 
troduced into  the  Sontb,  and  were  disseminated  from  these  nuraeries. 

It  is,  bowerer,  to  the  position  of  out  Preeident  as  a  recognlEed  pom- 
ologist  that  we  must  do  homage.  The  portions  that  he  held  at  varions 
times  were  numerous.  He  was  President  of  the  American  Pomologi<sl 
Society  for  some  ten  yearn,  resigning  in  1S97,  and  refusing  to  serve  any 
longer,  having  been  in  for  five  terms.  As  you  all  know,  he  was  the  founder 
and  father  of  the  Georgia  State  Horticultural  Society,  and  aU  the  years 
of  its  existence — thirty-odd — never  was  any  other  name  mentioned  for 
President  of  this  Society  but  that  of  Prosper  J.  Berekmans. 

The  first  meeting,  probably,  that  Dr.  Berekmans  ever  attended  in 
Georgia,  was  attended  in  Athens  just  about  the  time  of  the  war.  Hia 
father  about  that  time  was  made  President  of  a  Georgia  Hortieultaral 
Society,  or  a  similar  Society,  which  lasted  only  for  a  few  years,  and  died 
during  the  war  or  just  after  the  war.  From  that  time  on  there  was  no 
other  horticultural  organization  in  the  State  until  the  founding  of  this 
one  in  1S76,  at  which  time  he  was  elected  our  President. 

Recognizing  hia  worth,  and  knowing  his  prominence  as  an  authority 
on  horticultural  subjects,  the  French  Societies  of  Horticulture  made  him 
correspondent,  he  being  a  member  at  one  time  of  three  or  four  of  them 
oi^anized  Societies  of  Bordeaux  and  other  places.  He  was  also  corre- 
sponding member  of  the  Massachusetts  Horticultural  Society,  our  oldest 
horticultural  society  in  America.  Later  on  h  ewss  elected  &n  honoruj 
member  of  the  Nebraska  Horticultural  Society,  the  Florida  Hortieultaral 
Society,  and  also  the  Alabama  Horticultural  Society.  His  writings  ap- 
pear in  all  of  these  proceedings,  as  well  as  in  many  of  the  magazines. 

The  first  production  from  the  pen  of  Dr.  Berekmans  in  this  coontiy 
can  be  found  in  Hovey't  (t)  Magazine  of  Bortievltwe.  I  have  for- 
gotten the  exact  date  when  it  appeared,  but  in  these  old  files  we  find  two 
letters,  one  from  Louis  Berekmans,  Br.  Berekmans'  father,  and  one  firom 
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Dr.  BerdunaiiB,  written  in  defense  of  the  American  pear.  Some  gentleman 
of  foreign  birth  evidently  had  attacked  the  American-Taised  pears,  and 
eompared  them  with  tboee  of  England  and  Europe.  These  two  letters, 
one  as  I  say,  one  by  the  elder  Berekmans,  and  one  hj  his  son,  appear  in  this 
magazine,  defending  the  American  pear.  This  is  the  first  product  from 
the  pen  of  our  President,  that  can  be  found,  or  that  I  have  been  able  to 
find,  in  American  writings  on  horticulture  or  pomology. 

But,  hurrying  on,  I  would  like  to  say  now,  in  conclusion,  just  a  few 
words  concerning  Dr.  BeTckmana.  If  there  has  been  a  man  in  the  State 
of  Georgia  that  has  done  more  toward  the  advancement,  the  welfare  and 
the  happiness  of  its  people,  I  do  not  how  recall  it.  'We  have  had  great 
politicians;  we  have  bad  great  orators;  we  have  had  men  who  probably 
stood  in  the  public  eye  to  a  greater  extent  than  the  President  of  the 
Georgia  Horticultural  Society,  but  I  doubt  materially  if  we  have  ever 
had  a  man  whose  work  will  live  after  him  as  long  as  that  of  Prosper 
Jolins  Alphonso  Betckmana.  In  the  years  to  come  ourselves,  and  oar  ehil- 
ilren,  and  our  grand  ■children,  wilt  look  upon  the  plants  that  beautify  the 
State,  and,  if  we  just  glance  back  into  our  history  for  a  generation  or  so 
we  will  get  back  to  Dr.  Berekmans,  the  President  of  our  Society, 

Gentlemen,  I  feel  wholly  inadequate  to  the  task  of  saying  what  I  would 
like  to  say,  of  telling  what  I  would  like  to  tell  you,  about  Dr.  Berekmans. 
I  think  one  of  the  saddest  days  of  my  life  was  November  8,  1910,  when 
I  received  a  telegram,  notifying  me  that  our  Preeident  was  no  more. 

The  Horticultural  Society  of  the  State  of  Georgia  has  lost  its  founder 
and  its  friend,  and  this  country  has  lost  a  constructor,  whose  work  will 
live  on  into  time.  We  all  reco^ized  him  us  a  friend,  and  a  gentleman, 
and  as  has  been  said  by  some  of  the  greatest  brains,  when  we  have  said 
that  a  man  is  a  gentleman,  we  have  said  it  all. 

I  thank  you  for  your  attention.      (Applause.) 

The  Chaieman  :  I  would  like  to  change  the  program 
slightly,  and  devote  this  morning  to  our  departed 
brother.  I  think  it  is  right  and  proper  that  those  who 
loved  him  should  speak  from  the  floor,  and  I  will  ask 
those  who  feel  moved  to  do  so  to  rise  in  your  places  and 
say  what  you  feel  in  your  hearfyou  must  say. 

Col.  Fobt  :  I  probably  knew  Dr.  Berekmans  as  long 
as  any  man  present,  and  I  wish  to  pay  simple  tribute  to 
the  memory  of  a  man  whose  life  I  so  much  admired.  I, 
know  of  no  one  who  has  died  of  Whom  it  can  be  said  that 
his  life  had  accomplished  so  much  good.  It  was  for  the 
good  of  others.  His  life  was  devoted  to  fruits  and  flow- 
ers. 
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Mr.  Berckmans  was  a  man  not  only  of  practical  ideas 
in  all  the  lines  of  his  profession,  bnt  was  a  man  of  great 
scientific  attainment.  I  was  walking  with  him  through 
his  gardens  one  day,  and  he  was  speaking  of  several 
plants,  giving  their  scientific  and  their  botanical  names, 
and  I  asked  him  if  he  could  give  the  definition  or  deriva- 
tion of  nearly  all  the  plants,  and  he  told  me  he  could, 
and  in  a  very  modest  and  quiet  way.  I  was  very  much 
struck  with  his  mastery  of  his  profession. 

He  lived  a  long  and  useful  life,  and  when  the  time 
came  for  him  to  die  in  his  old  age  {he  died  at  the  age  of 
83)  he  could  look  back  on  a  life  of  usefalness  and  benefit 
to  others,  an  example  for  all  of  us  to  follow.  I  feel  grati- 
fied to  express  my  appreciation  of  the  life  and  character 
of  a  man  whose  integrity  was  above  reproach  and 
whose  life  of  sobriety  and  attention  to  duty  did  so  much 
for  the  comfort  of  others. 

Mb.  Wobsham  :  Mr.  Chairman,  I  know  of  no  one  to 
whom  the  State  owes  a  gpreater  debt  than  to  Prosper  J. 
Berckmans,  who  was  one  of  the  greatest  men  of  his  time, 
one  of  the  greatest  horticulturists,  perhaps,  who  has  ever 
lived  at  any  time,  and  one  of  the  greatest  citizens  of  this 
State.  He  has  rendered  a  great  service  to  Georgia,  to 
the  South  and  to  the  entire  country.  He  had  an  appre- 
ciation of  both  t]?e  theoretical  and  practical  sides.  His 
life  was  a  life  of  service,  and  there  is  no  one  to  whom  we, 
as  horticulturists,  and  to  whom  we,  as  citizens  of  this 
State  and  Union,  owe  a  greater  debt. 

There  is  just  one  phase  of  his  life  to  which  I  want  to 
call  attention.  He  was  the  father  of  this  Sodely,  and  if 
you  will  read  those  proceedings  you  will  see  that  for 
years  and  years  he  was  advocating  the  establishment  of 
the  State  Board  of  Entomology,  and  he  kept  hammering 
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away,  kept  fighting  year  after  year,  until  he  succeeded  in 
getting  an  appropriation  for  that  work.  As  he  was  the 
father  of  the  horticultaral  industry  of  the  State,  he  coold 
see  the  necessity  of  having  a  department,  the  duty  of 
which  would  be  to  help  the  horticulturists,  and  you  all 
know  what  a  great  service  the  DepaJtment  of  Ento- 
mology has  rendered  the  State  of  G60i%ia.  He  was  the 
father  of  the  State  Board  of  Entomolo^,  just  as  he  was 
of  the  State  Hortdeultural  Society.  Be  perhaps  ap- 
preciated the  necessity  of  having  a  Department  of  Ento- 
mology more  than  any  other  one  man  in  the  State,  be- 
cause of  his  horticultural  training,  and  he  was  always 
clamoring  for  more  money  to  be  appropriated  to  this 
Department,  and  it  was  through  his  influence  largely, 
after  they  got  a  small  appropriation,  that  It  was  gradu- 
ally increased  from  year  to  year.  To  know  him,  Mr. 
Chairman,  was  to  love  him,  and  it  was  a  pleasure  to  be  in 
his  presence,  and  I  think  this  Society  and  the  entire 
country  owe  him  a  debt  that  we  can  never  repay. 

Col.  Wade:  Mr.  President,  I  don't  know  that  I  can 
add  anything  to  what  has  been  said,  or  that  my  feelings 
would  allow  me  to.  say  what  I  would  like  to  say,  but  I 
feel  that  it  is  a  time,  when  those  of  us  who  have  known 
him  so  well,  should  at  least  cast  a  flower  upon  his  bier 
to-day. 

I  remember  in  1876  Dr.  Berckmans  and  I  first  met. 
We  talked  over  horticultural  matters  a  great  deal.  Some 
twelve  years  ago  I  met  him  here  in  Macon  attending  a 
meeting,  and  I  believe  I  had  the  privilege  at  something 
like  eight  of  the  meetings  in  the  past  twelve  years  of 
nominating  him  for  President.  There  was  a  feeling  with 
us  all  that  probably  no  other  man  could  ever  occupy 
such  a  place. 
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As  has  been  well  said,  he  was  the  father  of  our  horti- 
culture. Possibly  I  feel  it  more  than  any  one  else,  be- 
cause twelve  years  ago  I  was  absolutely  at  sea  on  the 
question  of  a  home  for  my  future  life  and  my  family.  I 
believe  that  P.  J.  Berckmans,  unknowingly  possibly,  was 
the  father  of  our  industry  in  Habersham  county.  He  haa 
said  more  good  words  about  it,  and  the  beauty  of  it  he 
said,  wae  that  he  never  had  to  take  it  back.  He  said  to 
me :  "  Wade,  I  consider  that  the  finest  peach  section  in  the 
country,  and  I  consider  it,  for  certain  varieties  of  apples, 
the  finest  country  in  the  world."  That  settled  it  for  me. 
I  didn't  have  to  go  to  biological  reports,  or  any  other 
kind  of  reports ;  I  am  there  yet.  His  life  was  not  only  a 
treasure  for  this  State  and  this  Union,  but  it  was  inter- 
national, and  every  mile-post  of  his  pathway  was  wreath- 
ed in  flowers  as  lie  passed  along. 

Pbof,  "WnxiAMs:  I  feel  that  this  is  an  appropriate 
time  to  express  4o  this  Society  the  very  deep  feeling  of 
regret  and  sorrow  on  the  part  of  our  Alabama  Society 
upon  learning  of  the  death  of  Dr.  Berckmans.  I  am  un- 
fortunate in  not  having  met  Dr.  Berckmans,  but  I  felt  oiv 
learning  of  his  death  that  it  was  really  a  personal  loss, 
besides  being  a  loss  to  the  entire  South  and  to  the  entire 
country.  I  distinctly  regret  not  having  met  him;  how- 
ever I  am  familiar  with  a  great  miany  of  his  writings, 
and  I  know  that  he  has  been  a  great  help  and  inspiration 
to  the  young  Alabama  Society  (we  have  only  held  eight 
meetings),  and  I  cannot  refrain  from  expressbig  here 
that  the  loss  is  a  great  one,  not  only  to  your  Society  but 
to  ours.  There  cannot  be  one  to  take  his  place,  and  the 
fact  that  bis  vast  knowledge  must  die  with  him,  without 
being  left  to  us  yoimger  men  to  carry  on,  is  to  be  regret- 
ted.   If  we  could  only  carry  that  store  of  knowledge 


^.y  Google 


from  generation  to  generation,  the  knowledge  that  we 
cannot  get  entirely  from  his  writings,  but  only  from  per- 
sonal contact  with  him,  it  would  be  of  such  great  benefit 
to  mankind.  I  wish  to  express  for  the  Alabama  Society 
its  feeling  of  exceeding  regret  in  thia  great  loss. 

Col.  Hunt  ;  Gentlemen,  I  could  not  let  this  meeting 
pass  witiout  putting  some  of  my  feelings  before  yoa, 
and  I  cannot  trust  myself  to  say  from  my  heart  that 
which  I  wish  to  say,  and  I  have  committed  it  to  writing. 
"Whether  my  voice  will  carry  to  where  yon  sit  I  don't 
know,  but  I  will  read  as  loud  as  I  well  can : 

The  task  is  eaay  of  eulogizing  men  who  hare  become  a  part  of 
the  paat  of  history.  Their  lives  are  so  far  removed  from  the  present 
that  the  perapective,  the  point  of  view,  exclndee  the  ttivial  and  minor 
details.  Onr  present  Antj  is  to  one  who  needs  no  panegyric  to  make  his 
virtaea  known.  One  who  for  a  third  of  a  centarf  has  been  our  chief  and 
onr  inspiration,  onr  guide  and  diiectoT  in  horticnlture.  One  who  claimed 
and  held  oni  affection  with  tiie  stroogeet  bonds  has  been  taken  from  ns. 
The  constant  evolotion  in  modem  eiTilization  precludes  our  ever  securing 
a  SQceessoT  who  can  flB  the  void  created  bj  his  absence. 

We  are  living  in  such  an  age  of  specialization  that  no  more  men  ore 
fitted  to  know  all  the  departments  and  heterogenoDS  details  of  any  calling 
or  profession.  Prosper  J.  Berckmans'  knowledge  was  encyclopedic.  His 
mind  had  a  grasp  on  all  horticulture  similar  to  Herbert  Spencer  on  all 
the  sciences  that  go  to  make  up  philosophic  co-ordination.  He  had  the 
large  grasp  of  taking  in  a  whole,  as  well  as  the  most  wonderful  and  minnte 
details  of  all  plant  life. 

Natyre,  uaually,  is  parsimonious  in  endowing  her  favorita  children. 
The  intellectual  prodigy  almost  always  has  a  weak  side  to  his  character. 
Before  I  knew  the  man  we  mourn,  I  was  impressed  by  the  catholicity  of 
his  written  and  printed  statements.  When  other  nnrseries  catalogued 
untried  fads  and  novelties,  made  money  selling  to  people  plants  unsuited 
to  their  prospective  use,  the  nursery  of  Berckmans,  if  he  named  such  plants 
at  all,  did  so  with  the  warning  to  the  purchaser.  His  course  was  not 
that  of  the  money-accumulating  merchant,  but  rather  that  of  the  altroistie 
eeientist  who  preferred  the  good  of  all  before  any  other  consideration. 

If,  as  the  Eastern  proverb  declares,  a  man  has  not  lived  in  vain  who 
has  planted  but  one  tree  or  made  two  blades  of  grass  to  grow  in  place 
of  one,  what  shall  we  say  of  this  benefactor  of  the  human  race  who  has 
given  all  the  years  of  his  life  to  countless  efforts  to  beautify  and  enrich 
the  earth,  to  make  it  bring  forth  fruit  and  flowers  in  due  season,  and  to 
make  it  a  paradise  for  mant  To  accomplish  this,  to  lay  the  whole  world 
nnder   contribution,    and    to   select    its   best    and    most    desirable   and   by 
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patient  catperiment  and  never  eeaamg  toO  to  evolve  reonltB.  Fortunate 
for  Georgia,  fortnaate  for  joii  and  me,  wsa  the  choice  be  made  of  our 
State  for  hia  home.  Bom  in  Belgium,  educated  in  Fi&nce,  familiar  with 
oU  Europe  and  all  America,  be  of  his  own  volition  choae  hia  home  among  no. 
Tbia  is  a  compliment  to  our  section  of  the  South.  Those  of  ns  bom  in 
the  Church  or  in  the  State  are  apt  to  retain  a  part  of  our  birthright. 
This  is  traly  following  the  course  of  least  resiBtance.  What  greater  factor  haa 
onr  country  in  this  modem  world  than  just  such  epirita  at  Oglethorpe,  Penn 
and  the  English  speaking  and  French  bom  colonists.  I  never  see  a 
worthy  emigrant  from  Europe  but  mj  heart  goes  out  to  him  in  gjiapathj. 
We  need  him  more  than  he  needs  us.  Welcome  to  all  who  add  to  onr  life^ 
fullness. 

Of  all  gentle  and  noble  callings,  that  of  Berckmona,  horticulture,  ap- 
peals to  me  OS  bringing  more  of  Heaven  to  earth  than  anj  other  work  bj 
man.  The  dailj  wage  earner,  if  he  follow  the  mnTima  of  Benjamin 
Franklin,  may  become  opulent,  but  what  is  the  value  of  life  without  the 
means  and  facilities  of  obtaining  eDJoyment  ontside  of  money  gettingf 
All  games  are  but  trivialities  to  kill  time,  reading  of  books  a  waste  of 
brain  tissue,  except  co-ordination  of  the  knowledge  obtiuned  from  the 
printed  page  be  put  to  practical  use.  The  sports  of  hunting,  boating, 
riding,  etc.,  are  ephemeral.  The  work  of  the  horticulturist  is  endless, 
progressive,  inspiring,  always  affording  pleasure  to  him  who  follows  the 
calling,  always  giving  pleasure  to  them  who  see  the  twice-blessed  work 
of  his  bands.  To  him  who  knows  botany  intimately,  every  flower,  every 
tree,  and  every  sbrub  takee  on  a  meaning  not  appreciated  by  the  non- 
initiated.  The  mora  he  learns  the  more  he  enjoys.  Such  work,  such  in- 
formation, kept  our  friend  young  at  eighty  years  of  age.  An  eternal 
spring  was  in  his  heart.  For  him  the  dying  calyx  was  a  fount  of  hope; 
a  type  and  symbol  of  beauty  yet  to  be. 

The  heaviest  curse  of  life,  old  age  of  the  spirit,  was  never  his.  He 
could  see  the  speeding  year  without  wailing,  without  fear.  Serene  and 
calm  from  studying  niiture  's  miracles,  older  than  time,  that  declares, 
"Cliange  I  may,  but  I  pass  not;  "  all  the  forms  are  fugitive,  but  the  sub- 
stance survives.  He  knew  that  he  could  not  leave  the  world  without  a 
witness  to  speak  of  him.  Grandeur  and  glory  of  verdure,  whose  vibrant 
leaves  would  forever  whisper  his  name  from  the  mountains  to  the  sea; 
rainbow  hued  flowers  smiling  from  the  sod,  emanations  of  his  life  and  love, 
would  embalm  his  memory  in  their  perfume.  Every  cup  a  pulpit,  every  leaf 
a  book,  and  all  living  creatures  telling  of  him.  Not  Solomon  in  all  his  glory 
was  srrnyed  like  this  beauteous  throng,  who  through  nnnumbered  years, 
should  swing  their  chalices  of  incense,  and  chant  his  praises  through 
earth  'a  green  aisles. 

For  him  who  has  ears  to  hear,  this  glorioos  golden  spring,  when  all 
nature  is  awakening,  ten  thousand  floral  bells  are  ringing  over  our  fair 
land,  and  their  music  chimes  in  voiceless  Easter  song,  "He  whom  we  mourn 
has  arisen."  Ee  has  arisen  with  aU  earth's  bloom  and  beauty  his  touch 
created  and  his  care  guarded.  Think  not  of  him  beneath  the  dark,  cold  sod, 
but  in  the  innumerable  tenements  of  beauty,  among  the  rainbow  galaxtei 
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of  floivera  he  loved,  now  up-apiingiiig  in  the  light.  Think  of  bim  an  he 
vonld  love  to  bs  Temembered,  when  jon  caresB  the  velvet  petals  of  the 
lose  or  look  into  the  dewtiy  ejee  of  the  violet,  or  all  jronr  being  thrill  with 
rapture  of  the  daffodils.  He  planted  sweets  for  an  handled  bloHonving 
springs,  aod  the  golden  fruitage  of  the  autumn  for  countless  jeaxa  to 
be.  Flowers  for  the  joj  of  the  living,  and  flowers  for  the  dead  bands  to 
elssp  in  the  darkneas  of  «arth's  bloom  and  brigbtueia.  He  garlanded 
with  beautj  the  stately  mansion,  and  the  humblest  cottage  as  well,  and 
made  of  desert  places  sweet  scented  pietores,  whose  joy  forever  abides. 
The  work  of  his  hands  still  lives.  The  seed  he  sowed  on  earth  is  u[>-springiug, 
not  only  here,  but  mayhap  in  fairer  lands,  that  frost  and  blight  can  never 
eh  ill  and  wither. 

Id  those  gardens  of  delight,  may  we  not  piotare  bim  today  gathering 
not  the  dying  flowers  of  the  earth,  but  those  of  fadeless  beaaty  and  ever- 
lasting bloom — the  immortelles. 

Mr.  HuNincuTT :  A  hortieultarist  is  but  one  type  of 
a  farmer,  so  P.  J.  Berckmans  was  a  farmer,  and  as  a  far- 
mer all  true  farmers  should  know  more  of  him  and 
cherish  his  memory  and  hold  him  np  as  an  example  to 
their  children  to  emulate.  P.  J.  Berckmans  was  one  of 
the  most  ideal  men  we  ever  knew. 

He  was  a  perfect  gentleman,  pure  in  morals,  high- 
toned  in  all  his  dealings,  cultured  to  a  striking  degree. 
His  face  was  a  clear  index  of  his  character.  To  see  him 
was  to  like  him. 

He  made  a  striking  success  of  his  business.  Fruit- 
land  Nurseries  have  a  national  reputation.  Financially 
it  is  a  great  success,  giving  him  abundant  funds  to  raise 
Ms  family  and  to  leave  them  enough  of  this  world's 
goods.  Personally  he  had  an  international  reputation. 
Oar  greatest  politicians  were  not  wider  known  and  not 
80  favorably. 

He  trained  his  sons  in  his  business  and  left  to  them 
in  this  business  a  congenial  occupation  and  a  remunera- 
ttve  one.  So  putting  these  three  things  together,  no 
American  has  done  better  than  P.  J.  Berckmans,  and 
oiir  farming  class  should  deem  it  a  pleasure  and  lienor 
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to  refer  to  him  as  one  of  their  itmuber  and  as  an  example 
of  what  onr  sons  can  do  and  still  be  farmers.  In  fact 
7011  will  rarely  find  so  well  rounded  a  character,  and  in 
this  day  of  specialists  we  doubt  if  we  can  have  any  more. 
This  is  one  thing  that  leads  ns  to  farming.  Well  and 
snecessfnlly  followed  it  tends  to  develop  the  highest  type 
of  character  and  necessitates  a  vast  accnmalation  of  in- 
formation on  a  wide  range  of  subjects.  Yet  there  are 
those  who  think  a  farmer  does  not  need  to  read  or  to  be 
educated. 

Chaibhan  Hunt:  Governor  Hoard,  did  yon  know 
the  late  Dr.  Berckmansf 

Ex-Gfov.  Wm.  D.  Hoabd  (Wisconsin) :  I  did  not  know 
him  personalty,  I  only  knew  of  him,  and  I  do  not  think  1 
ever  met  him,  but  I  have  been  exceedingly  interested 
this  morning  in  the  tributes  that  have  been  paid  to  his 
memory.  I  am  greatly  reminded,  as  you  have  related 
here  the  history  of  this  distinguished  student  and  bene- 
factor of  his  kind  and  State,  of  the  wonderfully  close 
parallelism  that  existed  between  his  life  in  some  respects 
and  that  of  a  distinguished  citizen  of  Sweden,  who  lived 
in  my  own  State,  Thury  Comleen.  In  1871  I  picked  up 
the  Chicago  Teibunb,  and  read  therein  a  statement  from 
Prof.  Agassiz  to  the  effect  that  Thary  Comleen,  of 
Busseyville,  Wis.,  was  the  greatest  authority  in  the 
world  on  birds'  nests,  a  branch  or  ornithological  study, 
that  of  course  is  important.  I  was  amazed  because  Bus- 
seyville was  in  my  own  county,  the  southwest  comer  of 
it.  I  hitched  up  my  horse  and  started  to  find  this  man 
that  was  unknown  to  the  politicians,  unknown  to  the 
statesmen— Who  was  Thury  ComleenI 

I  commenced  inquiring,  as  I  came  within  about  three 
miles  of  this  hamlet  called  Busseyville,  and  no  one  knew 
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who  he  was.  Finally  coming  up  within  about  a  mile  and 
a  half  of  the  little  village  I  met  a  man,  and  Inquired  of 
him,  "Where  does  Thnry  Comleen  liveT" 

"Who  do  yon  mean,  that  crazy  old  Swedet" 

I  asked,  "Why,  is  he  crazyT" 

"Why,  of  course  he  is  crazy." 

"Why  do  yon  say  he  is  crazyt'*  > 

"Any  man  is  crazy,"  he  replied,  "that  is  poking 
around  in  the  marshes  at  night,  with  a  lantern  and  a 
net,  catching  bugs.    Of  conrse  he  is  crazy." 

I  asked  him  to  show  me  where  he  lived.  When  I  went 
to  his  house  he  had  a  little  log  house  and  a  little  farm 
of  forty  acres,  and  he  was  plowing  with  a  pair  of  oxen 
in  the  most  primitive  way.  He  used  oxen  because  he  al- 
ways carried  his  little  shot  gun  with  him,  and  when  he 
saw  a  rare  bird  he  could  leave  his  oxen  and  go  off  and 
chase  the  bird,  which  he  studied  with  scientific  knowledge 
and  understanding.  I  approached  him  and  foond  him 
very  shy,  not  disposed  to  talk  with  me  much  until  he 
fotmd  that  I  was  a  lover  of  his  branch  of  study  to  a  cer- 
tain extent.  What  did  I  find?  That  he  was  a  graduate 
of  the  University  of  Stockholm,  and  in  correspondence 
with  all  the  learned  Societies  of  Europe,  and  absolutely 
unknown  within  three  miles  of  his  home.  That's  taught 
me  a  great  lesson,  and  I  call  to  mind  the  vision  of  Peter, 
when  God  let  down  the  sheet  and  bade  bim  rise,  slay  and 
eat.  He  said  in  modem  parlance,  "Pardon  me,  my 
Maker,  I  have  never  eaten  anything  common  or  un- 
clean." And  then  God  rebuked  him,  and  said,  "Call 
thou  nothing  common  or  unclean."  And  so,  when  I 
hear  tributes  of  this  kind  to  a  man  who  has  been  a  deep 
student  of  nature,  I  find  that  they  are  all  bom  with  the 
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same  spirit,  auzioQs  and  earneBt  to  learn  the  secrete  of 
nature. 

I  conld  not  isolate  myself  from  saeh  a  character  as 
Dr.  Berckmans.  It  would  be  impossible  for  me  to  do  bo, 
for  all  lines  of  research  investigatioo  and  thought  are 
more  or  less  correlative.  Ton  cannot  separate  them; 
they  are  bound  by  an  indissoluble  tie;  and  every  deep 
student  of  nature  looks  up  throng  Nature  to  Nature's 
God  who  has  created  them  and  their  spirit,  and  they 
are  akin. 

I  live  in  Wisconsin.  That's  only  a  little  way  off. 
Divisions  have  arisen  between  these  sections;  they  have 
passed  like  a  nightmare,  and  I  think  that  we  all  do  well  in 
maguifying  and  paying  tribute  to  the  character  of  ^s 
man  who  has  plowed  so  deeply  in  the  current  of  Geor- 
gia conviction  and  the  conviction  of  the  race,  probably 
to  you  a  thousand  times  more  valuable  than  the  work 
of  all  your  politicians.  It  does  not  take  very  much  to  be 
a  politician ;  it  does  not  take  very  much  human  intellect 
to  be  a  lawyer;  but  it  does  take  a  strong  intellect  to  inter- 
pret the  laws  that  God  Almighty  has  made,  and  these 
men  walk  humbly  before  the  Lord.  We  must  feel  that, 
when  men  have  devoted  a  lifetime,  like  Dr.  Berckmans,  to 
unfolding  the  secrets  of  nature  that  will  in  time  bless  his 
State  and  his  Nation,  such  men  should  be  held  in  the 
very  highest  esteem  and  their  character  and  their 
memory  most  reverently  cherished. 

Mb.  W.  T.  GAtTLDEN:  Since  the  days  of  Moses  and 
Joshua  and  his  successor,  and  before,  in  every  great 
movement  we  find  a  leader  and  promoter.  So  in  horti- 
culture. God  in  his  providence  raised  up,  endowed,  and 
gave  us  P.  J.  Berckmans. 

Into  horticulture  and  kindred  sciences  he  put  his 
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life.  That  life  with  its  great  personality  has  been 
a  bleaaing  to  Georgia,  to  the  South,  our  cotmtry  and  to 
the  whole  world.  Among  the  things  that  Brooks  county 
feels  a  just  pride  in  is  the  fact  that  one  of  the  three 
jadges  at  the  Georgia  State  Fair  at  Savannah,  6a.,  who 
awarded  to  Brooks  county  the  honor  and  the  prize  for 
making  the  best  county  exhibit,  was  P.  J.  Berckmans. 

Chaibman  Hunt:  On  the  program  this  morning  we 
have  another  paper  which  will  be  delivered  by  Col.  John 
C.  Greer,  of  Tifton,  Ga.,  on  the  subject  of  "Figs."  We 
will  now  hear  from  Col.  Greer. 

Addbebs  or  Col.  John  C.  Gbbbb. 

Ms.  Cbaibm&n:  I  feel  like  it  is  almost  irreverent  to 
disturb  the  spirit  t^at  has  fallen  upon  this  meeting  with 
any  thing  I  shall  have  to  say.  I  am  sorry  that  we  cannot 
leave  here  with  this  spirit  in  our  minds  and  hearts,  and 
return  later  to  take  up  our  program,  bat  if  it  is  the  will 
of  the  Chair,  I  shall  endeavor  to  say  what  I  have  to  say 
in  a  most  humble  spirit,  not  only  in  the  presence  of  the 
enlogies  that  have  been  paid  to  this  grand  man,  but  in 
the  august  body  of  scientific  men,  for  being  simply  a  busi- 
ness man  with  very  little  scientific  training,  I  natnrally 
feel  very  humble  in  your  presence.  If  it  were  a  body  of 
politicians,  or  other  public  men,  I  should  feel  absolutely 
at  home,  but  in  coming  to  talk  to  you  about  a  subject  that 
is  so  important,  and  of  which  you  know  so  much  more 
than  I  do,  all  of  you  can  readily  understand  the  embar- 
rassment I  feel.  I  have  committed  to  paper  what  I  shall 
have  to  say,  and  Mr.  Chairman,  not  having  been  present 
at  any  of  the  previous  meetings  of  this  Society,  if  my 
paper  is  too  long,  I  shall  not  feel  embarrassed  if  yon  will 
rail  me  down  whenever  you  feel  tired. 

FIGS. 
Theie  appeared  uome  tine  ago  in  the  Albany  Serold  tba  fnUowliig  a<U- 
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toiiftl  on  PigijWhich  I  deem  a  fitting  intTodnction  to  the  paper  wbicb  I 
have  been  asked  to  r«ad  before  joxa  bod;: 

T*»  Ifegleeted  Fig. —  "A  neglected  frnit  ia  the  fig.  With  a  pedigrre 
which  reaehea  aa  far  into  the  past  an  goes  the  hiatoij  of  man,  and  an 
Mtabliahed  repotation  for  wholeaomflueBe  nhicb  ought  to  make  it  favored 
above  all  bot  a  verj  few  of  the  f mila  which  add  spiw  to  life  and  strength 
to  man's  digestive  apparatus,  the  fig  jet  remains  in  comparative  ob- 
Bcnritj,  boosted  not  by  the  builders  of  empire  and  the  evangels  of  develop- 
ment, hot  almost  oniversallj  relegated  to  back  yards  and  feoee  comers. 

Nowbere  in  the  world  does  the  flg  attain  to  more  perfect  development 
Uuui  in  Southwest  Georgia.  This  is  a  fig  country.  Every  known  varied 
of  thia  ancient  fmit  finds  in  the  soil  and  climate  of  this  region  every 
ingredient  and  every  qusJity  essential  to  the  most  vigorous  growth  and  most 
prolific  yield.  The  trees  are  snbject  to  no  diseases,  and  the  crop  is  as 
certain  aa  the  seasons.  Only  when  they  are  nprooted  and  cast  away  does 
the  uaefulneM  of  the  treea  end.  A  California  fruit  man  in  Albany  a  few 
days  ago  aaw  figs  which  astonished  him.  He  had  never  seen  such  figa 
in  the  greatest  fruit-producing  State  of  the  Unioo.  They  were  large  aa 
oranges  and  sweet  as  sugar,  and  the  owiter.  of  the  trees  on  which  tliey 
grew  refused  to  allow  them  to  be  dug  np  and  shipped  to  a  fmit  nursery, 
though  he  was  offered  a  really  fabulous  price  for  his  treaauras. 

The  fig  will  before  long  come  into  ita  own  in  Southwest  Georgia,  for 
far  sighted  men  are  realizing  the  possibilities  of  production  on  an  ex- 
tensive scale.  Fig  preserves  are  the  highest  priced  of  all  preserved  frnits^ 
and  the  supply  falls  so  far  short  of  the  demand  as  to  be  regarded  as  almost 
inflnitesimaJ.  Canning  plants  on  the  edges  of  fig  orchards  will  eventnslty 
be  numbered  with  the  most  profitable  institntions  of  the  section. 

Certain  varieties  of  figs  can  be  Buccessfullj  shipped,  and  under  re- 
frigeration woold  reach  the  Eastern  markets  from  Bouthwoat  Georgia  in 
first  class  condition. 

The  flg  will  yet  come  into  its  own.  It  has  long  been  neglected,  hot 
It  li  too  vansble  a  fmit  to  remain  forever  a  horticultural  outcast." 

The  history  of  the  fig,  as  the  editorial  says,  is  eorrelstlve  with  that  of 
man.  Madam  Eve  introduced  the  leaf  of  this  classic  tree  into  the  fashions 
of  her  day,  and  there  can  be  no  donbt  that  the  attire  she  wore  to  after- 
noon teas  was  the  basis  of  the  modern  directoire  gown,  which  had  its  fork! 
and  filaments  in  a  prodigious  likeness  of  the  fig  leaf. 

And  did  yon  ever  think  about  itf  It  was  probably  a  fig  and  not  an 
apple  with  which  Eve  tempted  Adam,  and  caused  the  homan  race  to  falL 
The  reeorda  nowhere  tell  ns  that  it  was  an  apple,  so  far  as  I  have  be«at 
able  to  find,  despite  the  popular  tradition  auent  that  fatofnl  oeeurrenee. 
The  reading  of  the  Scripture  text  is  as  follows:  "And  vAen  the  woman 
saw  that  the  tree  was  good  for  food,  and  it  was  pleasant  to  the  eyes,  and 
a  tree  to  be  desired  to  make  one  vrise,  she  took  of  the  frnit  thereof,  and 
did  eat,  and  gave  onto  her  husband  with  her;  and  be  did  eat,  and  the  eyes 
of  both  were  opened,  and  they  knew  that  they  were  naked;  and  th^ 
sewed  flg  leavee  together,  and  made  themselTea  aprons." 
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The  afttnral  iiif ereiiM  almost  compels  na  to  believe  that  it  was  a  flg. 
The  noman  lav  that  the  tree  wae  "good  for  food."  Certainly  the  fig 
fulfills  that  eneominni.  And  that  it  was  "pleaaant  to  the  ^ea."  i  Nothing 
is  more  beaatifnl  than  a  fnU-leavod  fig  tree.  And  a  tree  to  be  "deoind 
to  moke  one  wise."  The  abnndont  brain  food  in  a  fig  ia  quite  sufBdent 
in  itself  to  hare  induced  the  Creator  to  have  called  the  "Tree  of 
Knowledge,"  when  He  warned  Adnm  that  he  must  not  partalce  of  tt. 
"She  took  of  tha  fruit  thereof,  and  did  eat,  and  gare  also  unto  her  hus- 
band vith  h«r" — mind  jou,  they  were  walking  through  the  garden  together 
and  stopped  Doder  this  tiee,  or  by  it— "and  be  did  eat.  And  the  eyes  of 
them  both  were  opened,  and  they  knew  that  they  were  naked;  and  they 
sewed  fig  leave*  together,  and  made  themselves  aprons."  They  took  the 
very  first  leaves  they  saw  and  made  wearing  apparel.  The  record  does  not 
say  they  went  around  the  Garden  of  Eden  looking  for  large  leaves.  They 
would  have  selected  the  caladiam  or  some  more  eomprdieniive  fabrie. 
They  simply  took  the  neareat  material  at  hand  the  mlnnte  the  scales 
dropped  from  their  eyes,  and  that  probably  was  the  leavM  from  the  tree 
whence  came  the  tempting  fruit.  And  those  of  as  who  have  studied  the 
flg  as  a  food — its  flavor,  its  nutrition,  its  wholesomenees, — can  readily  nn- 
deistand  how  strong  was  the  temptation  which  overcame  Uother  Eve, 
assuming  that  it  really  was  a  fig  which  she  ate  and  peiaaadsd  her  huaband 
to  eat. 

The  prophet  Uicafa,  in  bis  graphic  description  of  the  millenium,  that 
glorious  period  when  nations  shall  beat  their  swords  into  plowshares  and 
their  spears  into  pmning  hooks,  s^s  that  "nations  shall  not  lift  op  the 
sword  against  a  nation,  neither  shall  they  learn  war  any  more.  But  tbey 
shall  sit  every  man  under  his  vine  and  under  his  fig  tree;  and  none  shall 
make  them  afraid."  Not  only  has  tbe  fig  tree  been  a  factor  in  the  life  of 
man  since  the  early  dawu  of  creation,  but  here  we  have  a  prophesy  that  it 
shall  come  again  into  its  own,  and  be  the  shelter  and  solace  of  man  wfaen  the 
world  has  passed  under  tlie  benevolent  rule    of  God's  Millenium. 

I  preanme  it  is  not  expected  of  me  that  I  should  make  a  scientille 
dissertation  on  figs  to  this  body.  I  do  not  believe  your  worthy  secretary 
expected  that  when  he  invited  me;  I  do  not  believe  you  expect  it  now. 
I  am  not  a  scientist  or  a  horticultarist,  I  am  a  plain  bosiness  man  with 
a  public  appendage,  and  if  I  can  indnce  through  your  august  body  a  few 
more  people  to  think  on  the  flg,  this  effort  wiU  reach  the  ntmoet  of  my 
hopes,  and  you  will  receive  yonr  reward  in  the  additional  sales  from  your 
nurseries. 

I  want  yon  to  study  with  me  for  a  minute  the  actual  value  of  the  flg 
as  a  product.  I  am  told  on  good  authority  that  the  tig  has  three  times  as 
much  actual  food  value  in  it  as  a  piece  of  beefsteak  or  wheat  bread  of 
the  same  size.  In  the  Western  Asiatic  States  in  Oi-eece,  Italy  and  the 
islands  of  the  MediterraaeaD  Sea,  the  inhabitants  enbetitnte  flg  for  mont 
and  the  informed  tell  na  It  is  quite  a  common  thing  to  see  the  people 
there  eating  sandwiches  of  barley  bread  and  figs.  The  fact  is,  I  do  not 
know  of  any  other  food  combination,  except  mUk,  with  so  many  food  valnp 
ingredients. 
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It  is  oeedJess  to  Ulk  to  this  company  about  the  <ielect&bt«  qaalitj  of 
tbe  flg.  I  can  see  four  mouths  watering  now  for  a.  dozen,  freahl;  pullod 
and  peeled,  apiead  over  with  su^bt  and  Jerse;  cream,  all  maabed  and  mixed 
until  the  zone  ot  the  flg  and  cream  baa  been  lost  and  nothing  but  an 
indefinite  mass  of  juicf  Hneetneos  sits  before  ;ou,  teeming  with  little 
eracklj  aeeda  sod  a  flavor  ao  rich  that  tbe  gods  would  have  served  it  aa 
deesert  after  a  dinner  of  nectar.  And  I  tell  you,  mj  countrymen,  once  thia 
dish  of  fieah  figs  and  cream  is  served  on  the  breakfast  table  of  New 
Vork  and  Chicago,  those  people  will  invent  a  way  to  get  the  fig  there  in 
its  fresh  state,  even  if  they  hare  to  transport  it  in  aiiahips.  There  is  ona 
thing  that  we  will  have  to  be  carefol  about  when  we  introduce  the  fig 
inlii  the  North  as  a  fresh  fruit;  not  many  people  like  freeb  figs  on  Ortt 
tritiL  Like  our  superb  Georgia  syrup,  tbey  have  a  little  twang  which  most 
be  enltivated  somewhat  to  be  liked.  A  few  trials  will  have  the  deaired 
effect.  Eaten  once,  twice,  three  times,  and  the  eater  ia  oars.  Ijike  tbe 
Siren's  song  and  the  lotus,  all  we  want  is  a  hearing  and  a  taste,  and  the 
tig  will  do  the  rest.  (I  once  traveled  for  the  Coca-Cola  Company,  and  the 
way  we  got  it  introduced  into  new  territoij  was  to  give  a  raw  Teeroit 
three  free  tickets,  each  calling  for  a  glass  of  Coca-Cola.  The  first  one  vras 
a  little  strange,  the  second  was  not  bo  bad,  and  the  third  went  to  the  spot, 
and  mode  a  regular  of  him,  and  he  forthwith  began  to  add  bricks  to  the 
Candler  Building.) 

The  fig  ia  sure  to  win  and  become  a  fad  even  beyond  tbe  deeerred 
fame  of  the  Georgia  peach,  once  we  get  it  properly  introduced  in  tbe  North- 
em  cities  in  its  freah  state.  But  we  are  not  to  wait  for  that  attsiument. 
There  is  already  a  big  demand  for  the  canned  and  preserved  fig.  To  the 
novice  the  conned  fig  is  not  objectionable  in  the  least,  but  a  very  delidons 
viand  on  first  triaL  A  Northern  man  will  buy  a  small  glass  jar  containing 
tour  canned  figs  on  the  Pullman  diner,  and  call  for  a  second  and  third  before 
be  is  satisfied.  And  tbe  canned  fig  will  open  the  way  for  the  freeh  fig  in 
tbe  marketa  of  the  Eaot  and  West — that  is,  after  we  have  supplied  our 
own  tables,  for  the  South  is  not  yet  awakened  and  supplied  with  this  fruit, 
and  will  not  be,  I  presume,  until  we  are  told  by  New  ToA  that  the  fig 
ia  the  greatest  of  all  Southern  delicacies. 

Not  only  is  the  fig  delicioua  and  nutritious,  but  it  is  wholesome.  A  fig 
supper  means  a  well  regulated  system  the  nest  day.  The  billboards  all 
over  the  land  tell  us  of  tbe  famous  Symp  of  Viga.  In  lien  of  meats  and 
heavy  dieta  in  warm  countries  and  low  altitudes  where  people  are  natu- 
rally inclined  to  biliousness,  why  not  a  diet  of  figs,  which  have  all  tbe  nee- 
Msary  foods  a  man  consumes  during  a  day. 

A^  a  commodity  of  commerce,  I  repeat  what  I  have  published  before: 
"The  flg  will  eventoally  rival  and  perhaps  excel  the  peach  as  a  mone^ 
maker."  They  have  a  longer  season  than  the  peach,  many  varietiea  bear 
two  crops,  and  there  ia  hardly  ever  a  failure  in  this  section  of  the  Booth, 
while  as  yet  there  ia  no  insect  or  scale  which  baa  given  any  aerions  tronble 
to  the  fig.  The  Mocking  Bird  and  tbe  June  bag  like  the  ripe  fruit,  bnt  I 
do  not  antidpate  any  serious  bother  from  these  in  large  orchards. 

As  a  eonunereial  prapoaitian,  we  shall  have  to  rely  for  the  preeest  oa 
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tfae  caanetl  ami  preuerved  fig  bdcI  on  iupplying  the  Southern  or  nearbjr  dtiea 
with  the  fresh  fig.  Canned  and  preMTved  flga  are  alread;  a  meceu  In 
commerce.  The  Texas  growera  near  Galveston  and  Hoiuton,  whose  groTes 
are  now  about  five  yean  old,  have  been  doing  a  tremendous  buainess  in 
canning  and  preserving.  Canneriee  at  Biloxi  and  New  Orleans  have  iMeu 
in  •ncceeafnl  operaUon  for  jean.  The  crop  of  the  past  year  was  a  little 
beyond  the  faeilitiea  of  the  Texas  growers  and  eannere,  the  trees  having 
borne  more  than  they  eonld  handle,  and  many  tons  were  lost. 

Not  only  have  we  failed  tbue  far  in  devising  a  plan  to  atiip  figs  ene- 
eesefully  in  a  fresh  state  to  Northern  markets,  but  with  oar  homid  cli- 
mate, we  have  not  been  able  to  dry  them  suceessfnlly.  Pigs  are  dried  in 
the  sun,  and  a  perfectly  dry  season  is  essential  when  the  fruit  Is  ripe. 
California  has  sncli  a  climate,  and  in  1909  that  State  supplied  <,000  tons 
of  dried  figs  to  tbe  American  trade. 

The  two  great  prublenis  cuuuected  with  fig  growing,  I  want  to  lay  upon 
this  Soeie^  for  solution — perhaps  you  already  have  them  under  advise- 
ment— an  evaporation  process  for  drying  figs  and  an  economical  method 
of  shipping  fresh  figs  to  distant  markets  for  sale  in  good  condition.  Those 
two  problems  solved  will  make  the  fig  one  of  the  great  money  erops  of 
the  Qulf  and  South  Atlantic  SUtes. 

Many  of  you  know  that  there  are  two  general  typee  of  figs — the 
Smyrna  and  what  is  called  the  "Mule"  fig.  The  Smyrna  has  a  seed  with 
a  kernel,  will  propagate  from  seed,  is  richer  in  food  value  and  superior  to 
the  mule  fig  as  a  commercial  product.  The  mule  fig  has  a  kollow  seed, 
will  not  propagate  from  the  seed  and  is  almost  wholly  the  fig  grown  in 
the  Oolf  and  South  Atlantic  States.  Since  the  Smyrna  is  the  one  best 
suited  for  drying,  it  is  the  ovlf  one  that  will  compete  with  the  dried  figs 
from  the  East,  and  the  one  to  whose  culture  our  government  and  the  Cali- 
fornia growera  have  for  years  and  years  given  their  attention. 

But  the  Smyrna  fig  grows  female  flowen  ezdnsively,  and  will  not  mature 
nnleee  these  flowers  are  " (ertiliied. "  Ton  may  set  it  out;  it  will  grow  and 
make  a  beautiful  tree  and  put  on  a  fine  crop,  but  before  they  reach  ma- 
turity, the  last  fig  will  drop  off  the  tree.  As  I  bare  already  said,  the 
United  States  government  and  the  wealthy  fruit  growera  of  California 
worked  on  this  problem  for  many  years  and  spent  thousands  of  doQan 
before  they  learned  the  secret  of  matnring  Smyrna  figs,  which  the  Asi- 
atics knew  and  did  with  ease,  but  which  the  growers  over  there  wew  loath 
to  tell  us,  lest  America  should  take  away  their  eiclusive  dried  fig  trade, 
which  amounts  to  nearly  a  million  dollars  a  year  in  importation  to  this 
country.  After  a  long  sojourn  in  that  country  by  an  expert,  it  was  dis- 
eovered  that  this  fertiliEing  was  done  by  a  little  vrasp  called  Blastophaga. 
He  forthwith  bottled  up  some  of  tbe  wasps,  brought  them  over  and  set 
them  to  work.  They  fertilised  a  few  figs  and  these  matured  Into  excel- 
lent Smyrna  fmit.  But  when  winter  came  tbe  wasps  had  no  houses 
to  live  ill  and  they  all  died.  Then  other  men  were  sent  back  to  Asia  to 
learn  how  to  house  the  Blsstoptiaga  in  winter.  After  tedious  inveHtigation 
It  was  diseovervd  that  this  wasp  spent  its  winten  in  the  heart  of  the  wild 
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HT  Uspri  fig,  which  urried  ona  crop  of  ite  fiuit  on  its  limba  thrcmgli  Uw 
winter,  nuitiiriDg  In  tbe  earlj  ■pring. 

Jnrt  here  I  ihonld  like  to  tell  70a  the  trKgedf  of  the  tg.  ThoM  of 
70U  who  hkTe  studied  the  eubjeet  know  that  the  flg  bloMom  ia  on  the  inrida 
of  the  flg,  there  being  a  cavity  in  tbe  centre,  where  the  florewence  takaa 
pUe<^  and  at  the  bad  end  of  tiie  fig  ia  an  opening,  and  it  ia  throngh  thia 
opening  the  flg  waap  mahea  her  eotranee.  The  Capri  fig  flowen  are  partly 
gall  or  sterile  fiowen,  and  it  ie  in  these  little  leeeptaelea  the  female  waap 
lajra  her  egge.  The  BniTrna  flge  having  female  flowen,  there  ie  no  recep- 
tacle for  the  egga,  and  when  she  crawla  oat  of  the  Capri  flgs  which  has 
been  hung  on  the  SmTma  tree,  she  with  her  legs  hong  with  pollen  forthwith 
begins  to  look  for  a  place  in  which  to  lay  her  tggt.  Finding  the  Smyrna 
fig,  she  forces  herself  through  the  small  opening  at  the  bad  end  and  on 
account  of  the  opening  being  small  she  loaea  her  winga  in  the  procen,  and 
on  entering  the  cavern  she  looks  about  for  a  gall  fiower  for  a  neat.  In  ao 
doing  she  depoeits  the  pollen  she  has  broo^t  from  the  Capri  or  male  ig 
on  the  female  flowers  of  the  Smyrna,  and  thus  in  her  blindness  to  propa- 
gate her  kind,  she  has  fertilized  the  wonderfnl  flg  of  commerce  snd  made  it 
to  mature  and  ripen;  but  in  bo  doing  she  has  repeated  the  sad  career  ef 
the  coral  polyp  which  bnilds  his  island  in  the  depths  of  the  sea,  and  when 
it  is  flnislked  gives  up  the  ghost.  The  flg  wasp,  flnding  no  gall  flower  in 
which  to  lay  her  eggs,  she  becomes  heart-broken,  says  Professor  Stanuo, 
and  cnrls  up  and  dies.  But  she  has  caused  the  Smyrna  flg  to  ripen  and  thna 
performed  a  great  service  to  man. 

The  flg  tree  finds  Oeorgia  a  genial  dime  and  soil  in  which  to  grow,  ea- 
^eelally  the  Southern  part  of  Georgia.  It  is  a  semi-tropical  flora  and  tbe 
sandy  loam  soil  of  the  wiregrass  country,  with  the  warm  Qnlf  breezes,  tbat 
blow  from  the  ocean  or  the  Gulf,  seems  to  be  aa  nearly  niited  for  its  enltnra 
as  is  the  Mediterranean  coimtry  of  Enrope  and  Asia,  its  original  home^ 
It  was  brought  to  this  eonntry  by  the  Spanish  monks,  and  has  found  its 
iMBt  habitat  in  the  South  Atlantic  and  Oolf  States,  and  in  the  Sonthem 
part  of  California.  It  la  often  killed  in  North  and  Middle  Georgia,  bnt 
seldom  ever  in  this  section.  Once  in  my  memory  ha*  It  been  killed  In  the 
Wiregrass  Gonntry. 

The  flg  needs  bnt  tittle  cultivation.  It  is  hardy  and  thrives  best  where 
the  trash  of  the  woodpile  con  reach  it,  and  therefore  in  orchards,  it  should 
be  mulched  at  least  twice  a  year.  Its  roots  ate  small,  do  not  go  deep  in  the 
ground,  and  should  not  be  disturbed.  Any  cultivation  should  be  at  a  eon- 
siderable  distance  from  the  roots.  Pruning  is  very  hurtful  to  flgs;  It 
bleeds  them  and  very  little  of  it  should  be  done.  About  120  should  be  set 
to  the  acre.  The  flg  also  makoa  a  beautiful  border  to  an  orchard  of  other 
trees,  aa  well  as  to  a  farm  of  any  kind.  It  is  worth  the  room  It  oecnpiea, 
no  matter  where  yon  set  it,  or  how  little  care  you  g^ve  It. 

Few  fruits  are  as  benevolent  aa  tbe  flg.  Not  only  does  It  give  abund- 
ant store,  with  little  or  no  cultivation,  but  it  begins  early  in  life  to  do  this. 
It  will  often  bear  the  first  year  of  its  growth,  but  it  should  not  be  allowed 
to  do  this.  Be  as  generona  as  it  Is  and  pinch  off  the  buttons  the  first,  aee- 
ond  and  third  year,  and  the  succeeding  years  will  repay  your  generosity 
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«  thoasand  fold.  Its  first  tlUM  or  fonr  j«m  ahould  be  devoted  to  patting 
on  foliage.  The  fifth  Teat  oar  little  brown  Celeste  fig  will  bear  aeveral 
boahelB,  and  I  know  a  tree  In  Tift  CoDnt7  oaly  eight  jean  old  that  bore 
the  [Mat  year  ne&rlj  twentj  bnehels.  Trete  ten  year*  old  ahonld  averag* 
about  five  boehela  annnallj.  Of  eoone  different  varietiea  and  different 
loealitiea  differ  in  production, 

A  bnahel  of  figs  weighs  fiftj  ponnda.  The  eanneriea  pajr  aboot  four 
eenta  a  poond  for  fresh  figs.  A.  bnshd  of  figs  sbotild  can  or  preserve  eight 
qnarts.     Thej  are  worth  wholesale  about  thirty  cents  a  qnarL 

Professor  Stames,  formerly  of  the  Georgia  Eiperimeat  Statioi^  ia  the 
beet  anthoritj  in  this  conntry  on  figs.  Up  to  the  time  he  left  the  Station, 
he  was  engaged  in  classifying  the  many  varieties,  and  be  reeonunends  the 
following  twenty-three  varieties  aa  among  the  best  grown  at  the  Qriffln 
Btstion: 

Celeste  Marseillaise  aroaae 

Brunswick  Bt.  Jean  Blanc 

Brown  Tnrkey  Walker 

Isebia  Wbite  Angellque  or  Early  Lemon 

Horaeaiiw  Bourgeassotte  Oris 

Bean  Bore  Qroese  Orlae  Bifere 

Tooloasienne  Madelein 

Adriatic  White  MBreeillalse  White 

Magnolia  Negro  l«rgo 

DnEoi  St.  Jean  Oris 

IseUa  Btad 
In  eonelnsion  I  desire  to  say  that  we  are  making  a  trial  of  these 
twenty-three  varieties  in  oar  station  at  Tlfton,  or  at  least  we  are  trying 
to  get  these  varieties  into  our  orchard,  and  we  hope  to  plant  large  orchards 
when  we  are  able  to  make  seleetlona,  and  in  the  meantime,  we  shall  get 
r^idy  to  can  them  an  a  large  scale.  By  the  time  onr  trees  are  in  full 
bearing,  may  I  hope  that  this  Society  shall  have  discovered  the  solution 
to  the  two  problems  that  confront  ns  and  which  I  have  snbmitted — 
Evaporation  and  Shipping  t 

Chaibman  Hukt:  It  is  generally  the  custom  of  the 
Eorticulttiral  Society,  when  we  have  an  escelleat  paper 
like  this,  to  fire  questions  at  the  author  of  the  paper. 
Any  one,  who  wants  to  take  advantage  of  Mr.  Greer,  now 
has  the  chance.  Mr.  Qreer,  I  see  that  yon  omitted  one 
fig  that  Prof.  Stames  recommends,  and  that  is  the 
"Walker." 

Mb.  Obeeb:  I  named  that  In  the  midst  of  all  that 
French,  however,  I  am  not  sarprised  that  yon  didn't 
hear  it. 
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OoL.  FoKT:  It  is  possible  that  I  ought  to  make  a 
little  statement  here.  I  have  several  acres  in  figs  in 
Dougherty  coonty,  five  years  old.  I  ship  figs  to  Pitts- 
barg  with  very  good  results,  and  in  a  similar  way  ship 
thmn  also  to  Atlanta.  I  will  just  state,  without  going 
fully  into  the  matter,  that  I  feel  sure  that  the  fig  will 
ship  well  nnder  refrigeration.  I  think  a  great  deal  of  my 
orchard  of  figs.  The  trees  are  large  and  capable  of  proi 
dncing  a  great  many  figs.  I  had  the  question  of  rates 
up  with  the  railroad  authorities  for  several  years,  be- 
cause figs  shipped  to  New  York  were  four  times  hi^er 
than  any  other  fruit. 

Question:    What  varieties  do  yon  grow? 

Cou  Fobt:  Green  Ischia,  and  I  have  shipped  from 
Habersham  county  in  a  very  small  way.  White  DuBoi, 
and  the  Black  Ischia.  I  have  30  or  40  trees  in  Haber- 
sham comity,  and  for  breakfast  every  morning  last  year 
for  more  than  a  month  and  a  half  we  gathered  figs,  16  in 
the  home,  and  we  had  all  we  wanted. 

Mb.  Gbbeb:  I  would  like  to  be  a  member  of  your 
household,  sir. 

I^p.  MoHahon:  Yon  mentioned  the  Blastophaga 
being  brought  over  from  AMa,  and  the  fmit-growers  of 
California  working  on  this  problem  and  spending  thous- 
ands of  dollars  on  it,  and  finally  importing  some  of  the 
Blastophaga  to  fertilize  the  fruit.  I  couldn't  help  bnt 
laugh  the  other  day  in  reading  over  some  reports  from 
CaMfomia,  where  they  had  found  that  the  Blastophaga 
had  been  there  for  forty-odd  years.  On  one  of  the 
ranches  in  Southern  California  somebody  had  been  ki<^- 
ing  about  wormy  figs,  and  finally  somebody  went  down 
there  to  see  about  it,  and  found  the  Blastophaga.    I  just 
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wasted  to  mention  that,  because  Bometunes  funny  things 
like  that  wiU  tnm  up. 

In  reference  to  shipping  figs  I  have  frequently  car- 
ried fresh  figs  myself  to  New  York.  My  grandmother  np 
there,  a  Sontbemer,  is  very  fond  of  figs,  and  we  seldom 
visit  her  nnless  some  of  us  take  them  up  there.  Some 
experiments  have  been  started  at  the  station  and  they 
were  sent  in  to  Washington  successfally  tmder  refrigera- 
tion, and  without  refrigeration,  but  we  had  a  litUe 
trouble.  We  started  just  at  that  time  when  the  express 
strike  was  on,  and  we  got  all  balled  np  on  our  first  ship- 
ment, and  BO  the  resTiIts  are  not  very  definite  as  yet. 

Mb.  B.  C.  Bbbokhans  :  I  have  listened  with  a  great 
deal  of  interest  to  Mr.  Career's  paper  on  Figs.  Begard- 
ing  transportatioa  I  have  never  gone  at  it  in  a  commercial 
way,  but  I  have  frequently  shipped  figs  to  New  York  and 
Philadelphia  in  open  packages  most  successfully;  in  fact 
I  have  made  a  dozen  or  more  express  shipments,  and  I 
have  been  very  successful  in  getting  them  there  in  a  per- 
fect state  of  preservation.  The  Qreen  Ischia  is  less 
liable  to  crack  and  less  liable  to  fig  sour. 

My  method  of  shipping  is  this:  Pick  your  fruit  firm; 
about  24  hours  before  they  would  arrive  at  perfect 
loatDrity  they  are  in  a  firm  stage;  set  them  np  on  the 
blossom  end,  and  let  the  milk  and  the  wound  from  pick- 
ing thoroughly  dry;  wrap  them  carefully  in  thin  tissue 
paper,  then  using  an  ordinary  peach  crate  or  basket, 
pack  them,  reversing  them  each  row,  first  the  blossom 
end  down,  then  the  stem  end  down.  In  that  way  I  have 
had  them  carried  with  perfect  safety  to  Philadelphia.  I 
believe  by  that  method  it  would  not  be  necessary  to  ship 
in  refrigeration,  as  Col.  Fort  suggested.  When  you 
pick  the  fig  at  that  stage  and  dry  it  out  thoroughly,  when 


^.y  Google 


it  arrives  at  its  destination  it  is  in  perfect  condition  to 
eat.  I  think  it  would  be  a  good  idea  for  some  of  the 
people  to  try  that  method,  which  I  mention  aimply  as  a 
snggestion.  I  have  not  shipped  any  in  a  commercial 
way,  but  jnst  supplied  a  few  friends  of  mine  in  the  East 
with  them. 

Question:    Is  that  tissue  paper  poroasT 

Mb.  Bebckhans  :  Oh  yes,  it  is  not  a  parafBse  paper. 
I  don't  believe  the  wax  paper  is  practical,  for  that  would 
store  up  the  moistnre  and  make  them  rot.  That  would 
be  botmd  to  canse  the  fig  to  decay.  I  have  always  used 
a  porous  tissue  paper,  just  one  thickness.  Dry  the  Gg 
out  thoroughly  first  with  the  blossom  end  down,  then 
wrap  one  thickness  of  poms  tissue  paper,  and  you  will 
have  no  trouble  from  decay  due  to  moisture. 

CoL.  Fobt:  I  tried  a  little  experiment  in  shipping 
figs  by  refrigeration,  by  what  was  called  "pony  refriger- 
ation." I  shipped  them  to  Pittsburg,  and  they  created 
quite  a  sensation  in  the  market,  so  I  am  told,  being 
something  new,  but  they  sold  for  a  fair  price.  If  they 
ripen  in  dry  weather  they  can  be  shipped;  if  in  wet 
weather  the  fruit  is  pretty  apt  to  sour. 

Mb.  Bebckmans:  Witb  good,  thorough  ventilation 
the  fruit  carries  much  better  than  hermetically  sealing 
it. 

Chaibman  Hunt  :  It  is  very  nearly  half-past  twelve, 
and  I  suppose  we  ought  to  adjourn  for  dinner,  but  before 
we  adjourn  I  want  to  say  a  word  to  Mr.  Greer,  and  then 
Mr.  Stone  has  a  word  to  say  to  us.  Since  our  so-called 
mule  fig  has  been  found  to  be  absolutely  fertile,  you  must 
withdraw  the  name  "mule,"  and  substitute  some 
other  name.  Prof  Wickson,  head  of  the  Department  in 
Califoraia,  has  dropped  the  name,  and,  as  this  "mule** 
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fig  is  absolutely  snsoeptible  to  the  male  pollen,  and  fer- 
tile, it  ought  not  to  be  longer  abased  by  being  called 
"mule"  fig. 

Mb.  Gbeeb:  Well,  I  wish  that  this  Society  might 
pass  a  law  whereby  we  should  not  call  these  figs  any 
longer  "mule"  figs.  I  am  sure  if  you  will  pass  that  law, 
we  will  not  call  them  "mule"  figs  in  Georgia  any  more. 
I  don't  like  the  name  myself,  but  I  simply  called  them 
that,  because  I  was  following  a  higher  authority  than  I 
pretend  to  be  on  the  subject  of  figs. 

Chaibsian  Hunt:  Now,  Mr.  Stone,  what  is  it  yon 
have  to  say  to  ust 

Mb.  Stone:  The  citizens  of  the  city  this  afternoon 
would  like  to  take  every  member  on  an  automobile  ride 
to  show  you  the  most  excellent  roads  we  have  in  this 
county,  and  to  show  yon  Thomas  county.  They  ask  that 
yon  will  be  at  the  Court  House  park  here  strictly  at  3 :00 
o'clock.  Tonight  we  expect  to  give  a  banquet  to  the 
Society,  which  will  be  at  9:00  o'clock.  I  state  that  hour, 
BO  that,  if  you  decide  to  have  a  session  tonight,  you  may 
convene  before  that  time.  Remember  though,  the  citi- 
zens want  you  at  3 :00  o'clock  for  the  automobile  ride. 

The  Chairman  accepted  this  invitation  on  behalf  of 
the  Society,  and  upon  motion  the  Chairman  announced 
that  a  session  would  be  held  at  6 :00  p.  m.,  adjourning,  of 
course,  in  ample  time  for  the  banquet. 

The  morning  session  was  then  adjourned. 


The  Automobile  Ride, 

The  automobile  ride  through  Thomas  county  was 
greatly  enjoyed  by  all  the  members  of  the  Society. 

The  party  in  charge  of  the  Committee  from  tiie  City 
left  Thomasvitle  at  3 :15,  ten  machines  making  the  trip. 
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Thejr  were  tak^i  down  the  newly  worked  Summer  Hill 
Boad  to  Boston,  where  a  short  stay  was  had,  and  hospi- 
tality extended  by  the  citizens  of  that  little  city.  Im- 
mediately after,  the  party  returned  to  the  city  by  the  (rid 
Boston  Boad,  which  is  also  being  pnt  into  excellent  shape. 
Many  of  them  were  then  carried  to  the  elegant  estates 
about  Thomasvllle,  and  shown  the  wonderful  landscape 
gardening  and  natural  beauties  of  these  places. 

It  was  indeed  a  most  enjoyable  trip. 

The  party  returned  to  the  City  in  ample  time  for  the 
evening  session,  which  convened  at  G:00  o'clock. 


EVENING  SESSION,  FEBRTJAEY  7,  1911. 

The  evening  session  was  called  to  order  at  6:00  p.  m. 

CHAmMAN  Hunt:  If  we  followed  the  program  as 
printed,  the  next  article  would  have  been  "Pre-cooling 
Fruits  for  Shipment,"  by  Prof.  A.  B.  Stubenrauch,  of  the 
United  States  Department  of  Agriculture.    Is  he  here? 

Sbcbetabt  Wight  :    No  sir,  he  is  not  here. 

Chaibmam  Hunt:  After  him  comes  "Conservation 
as  Applicable  to  Horticulture  in  Georgia,"  by  President 
W.  "W".  Finley,  of  the  Sonthem  Railway.  Is  Mr.  Finley 
here? 

Secketary  "Wight:    His  paper  is  here. 

Chaibmak  Hunt  :  If  you  all  agree,  we  will  have  the 
Secretary  read  Mr.  Finley's  paper. 

Mr.  Wight  first  read  tbe  following  letter  from  Mr. 
FHnley,  and  then  his  paper: 

Washington,  D.  C,  Febroaiy  S,  1911. 
Hr.  J.  6.  WioHT,  Seeretuy, 

Georgia  State  Horticultural  Sociaty, 
Cairo,  Ga. 
Dear  Sir: 

I  enclose  hcTewith  tvro  copies  of  the  paper,  whidi  I  proiniied  to  writs 
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for  the  meeting  of  th«  Georgia  State  Horticultural  Sodetj,  on  "Consei- 
nation  as  Applicable  to  HorticnltnTe  in  Qeorgia." 

In  pnaentiug  mj  paper  to  tlie  Societj,  or  on  some  other  anitable  oe- 
eaaion  daring  the  meeting,  will  you  kindly  express  to  yonr  fellow  memben 
my  high  appreciation  of  their  courteous  iuTitation  to  me  to  be  present, 
mj  great  personal  and  official  interest  in  the  development  of  horticultnra 
is  the  State,  and  my  sincere  regret  that,  on  account  of  circomBtanees 
beyond  my  control,  it  was  impossible  for  me  to  be  present  to  read  my 
paper  in  person. 

Youra  tmly 

W.  W.  PINLEY,  President 


CONSEBVATION  AS  APPLICABLE  TO  HOHTICULTITHE  IN 

GEOEGIA. 

Paper  by  W.  W.  FlNLEY,  President,  Southern  Bailway  Company,  Bead  at 

the  Thiity-Fifth  Annual  Session  of  the  Georgia  State  Horticultural 

Society,  ThomasTille,  Oa.,  February  7,  1911. 
It  is  important  that  at  the  outset  we  should  have  a  dear  understanding 
of  just  what  we  mean  by  "CoUBBrvation. "  As  the  word  is  popularly 
employed  in  much  of  the  present  day  diacuBSion  of  the  conservation  of 
the  natural  resources,  it  is  used  to  specify  withdrawal  from  use,  and  pie- 
aervation  in  a  state  of  usefulness.  I  sliall  use  it  in  what  I  think  is  ita 
proper  meaning,  as  eignifying  the  preservation  for  ubb,  elimination  of 
waste,  and  development  into  the  highest  usefulness.  In  this  sense,  there- 
fore, "Conservation  as  Applicable  to  Horticulture  in  Georgia,"  is  the 
problem  of  so  using  the  horticultural  advantages  of  the  State  as  to  make 
tbem  of  the  highest  value. 

Your  principal  advantages,  aside  from  the  high  capacity  which  the 
people  of  Georgia  b&ve  shown  for  horticulture,  are  favorable  climatic  and 
soil  conditiouB,  and  the  accasaibility  of  large  markets.  Conservation  as 
applied  to  this  indnstry,  then,  falls  under  two  branches  as  applied  to  pro- 
duction and  SB  applied  to  marketing.  These  two  branches  are  closely 
interwoven.  A  profitable  market  is  the  ultimata  object  of  production,  and 
this  should  be  kept  constantly  in  view. 

Conservation  as  applicable  to  production  is,  in  a  large  measurs,  an 
individual  problem  which  each  grower  must  work  out  for  himself.  So 
much  is  dependent  upon  the  chemistry  of  the  soil,  its  physical  character- 
istics, its  surface  configuration,  and  even  the  direction  in  which  it  slopes, 
that  what  one  man  can  do  to  auvautage  may  not  indicate  what  his  next 
door  neighbor  shonld  do.  Each  has  his  own  problem,  and  a  large  prob- 
lem may  present  several  problems.  I  believe,  therefore,  that  each  man 
■bould  make  a  careful  study  of  the  conditions  of  his  own  land,  and  should 
seek  to  learn  what  others  have  done  with  the  moat  success  on  similar  soil, 
•imilarly  located.  He  will  then  find  it  to  his  advantage  to  grow  those 
horticultural  products  for  which  his  conditions  are  most  advantageous, 
provided,  always,  he  can  have  a  reasonable  Hssurance  of  a  profitable  market 
for  those  products. 
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I  am  ttot  qnaMed  to  give  the  memben  of  the  0«oigia  State  Horti- 
etiltaral  8ode^  expert  &dvice  ou  the  m&n&gement  of  froit  Unds,  the  selec- 
tioD  of  Taiieties,  prtming,  eprftjdng,  or  aay  of  the  other  parety  technical 
operations  haviog  to  do  with  production.  I  may,  howerer,  be  able  to  sng- 
geflt  some  linei  of  development  having  a  bearing  on  the  ultimate  object 
of  production — profitable  marketing. 

It  ia,  I  believe,  generallj  recogniied  bj  the  growers  of  field  crops  that 
diveraification  is  more  profitable  than  one-crop  fanning.  Where  this  can 
be  carried  on  nudei  a  liTstem  of  crop-rotation,  it  is  an  important  factor 
in  conserving  and  increaling  soil  produetivit;.  Botation  is,  of  eouise,  im- 
poesible  to  lands  devoted  to  orchards,  but  donbtlcH  manj  of  its  good  re- 
■ulta  c*D  be  accompUihsd  even  in  orchard  lands  hj  planting  covoi  eropa 
and  plowing  tbem  nuder, 

Aa  to  all  actual  traclt  crops,  I  have  do  doubt  it  is  as  beneficial  as  with 
cotton  and  the  varions  grain  srops.  In  fact,  in  the  elaborate  experiments 
carried  on  at  Bothanuted,  England,  it  haa  been  demonstrated  that  soil  in 
which  potatoee  are  grown,  year  ijter  year,  finally  becomes  incapable  of 
producing  potatoes  at  all,  but,  after  two  or  three  years  of  other  crop^ 
it  ia  in  condition  for  potatoes.  Bnt,  In  addition  to  conserving  soil  pro* 
duetivity,  diveraiflcation  accompllahea  tbe  very  important  reault  of  making 
the  tanner  or  horticultoriat,  in  a  large  meaanre,  independent  of  eonditions 
that  may  adversely  effect  the  prodnction  of  marketing  of  a  dngle  crop.  I 
believe,  therefore,  that  the  orchardist,  as  well  as  the  grower  of  anunal  eiops, 
will  find  it  to  hia  advantage  to  diversify  to  some  extent.  If,  then,  he  has 
crop  failure  or  ehort  prodnction  of  one  doss  of  fruit,  or  if  the  market  condi- 
tions affecting  it  are  unfavorable,  his  otker  products  may  turn  what  would 
otherwise  be  a  disastrona  season  into  a  favorable  one. 

I  may  illustrate  this  by  referring  to  the  Georgia  peach  crop  of  1907. 
The  total  crop  of  that  year  amounted  to  only  1,500  car  loads — a  very  short 
crop  and  a  profitable  one  to  such  growers  as  had  fair  yielda,  but  a  very 
unprofitable  one  to  thoae  whose  trees  produoed  few  peaches,  or  none  at  all. 
In  that  year  the  man  who  had  part  of  his  land  devoted  to  other  usee  was 
probably  in  a  better  position  than  the  average  man  who  was  altogetlier 
dependent  on  his  peach  crop. 

I  would  further  suggest  the  desirability,  as  far  as  it  may  be  practi- 
cable, of  extending  the  shipping  season  for  perishable  fruits.  This  would 
have  a  tendency  in  seaaona  of  large  production,  to  avoid  putting  tha 
market  and  breaking  down  prices,  and  would  also  enable  the  crop  to  be 
handled  more  satisfactorily  for  all  concerned.  As  onr  Southern  froit 
growers  have  a  great  advantage  in  getting  their  prodnets  to  raarkrt  before 
they  meet  the  active  competition  of  the  same  kind  of  fruit  grown  in  Nor- 
thern localities,  I  would  suggest  the  desirability  of  lengtbening  the  ship- 
ping season  by  giving  attention  to  the  earlier  varieties,  as  it  is  not  un- 
likely that,  through  more  gradual  marketing  of  large  create,  the  result 
would  be  better  average  price  for  the  entire  crop. 

An  element  of  conservation  that  may  be  said  to  stand  midway  between 
production  and  marketing  ia  packing  for  shipment.  This  is  one  of  those 
technital  subjects  on  which  I  shall  not  attempt  to  give  any  detailed  ad- 
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Tin.  It  ia,  however,  at  great  importance,  aa  the  condition  in  which  tba 
fruit  anivee  in  market  is  an  important  factor  in  flzing  its  price,  flood 
packing  and  care  to  hare  the  contents  of  al]  packages  uniform  and  fuU^ 
up  to  the  Htandard  of  qnalit;  iiidioated  by  the  marks  on  the  outaide  of  the 
packages  will  go  far  to  establish  and  gire  value  to  a  brand  or  the  name 
of  the  shipper. 

Conservation  aa  applied  to  marketing  involves,  first,  the  elimination  of 
waste  as  far  aa  possible.  It  will  generally  be  more  profitable  to  market  the 
first  quality  of  horticultural  products  in  a  fresh  state,  but,  as  thejr  are  all 
more  or  lees  perishablE^  it  may  not  always  be  practicable  to  do  this,  and 
there  are  always  inferior  grades  and  culls  to  be  disposed  of.  Efforts 
should  be  made  to  find  markets  for  the  entire  crop.  The  most  important 
adjunct  to  a  horticnltnral  development,  therefore,  is  the  canning  industry, 
or,  with  soma  fruits,  the  drying  industry.  By  preservation  by  ana  of  these 
methods  practically  the  entire  edible  crop  that  can  not  be  marketed  fresh 
can  be  saved.  I  am  not  sure  that  it  would  not  be  found  to  be  profitable  to  can 
a  part  of  the  first  quality  as  well  as  the  inferior  grades  and  thus  build  up  a 
lepntatioB  for  high-grade  canned  goods  as  well  as  for  the  fresh  fruits. 
Certainly  all  of  the  beat  quality  that  may,  for  any  reason,  become  too 
ripe  to  stand  shipment  should  be  sent  to  the  canneries.  Not  even  the  in- 
edible euUs  should  be  allowed  to  go  to  waste.  In  the  case  of  apples  they  are 
just  what  are  wanted  for  the  cider  press  and  vinegar  factory,  and,  in  the 
ease  of  some  of  the  other  fruits,  they  are  suited  for  the  manufacture  of 
denatured  alcohoL 

Waste  should  be  eliminated,  not  only  at  the  producing  end,  but  also  at  the 
marketing  end.  This,  I  believe,  can  best  be  accomplished  by  co-operative 
marketing,  such  as  is  practiced  by  the  Ooorgia  Fruit  Exchange.  It  is  my 
understanding  that  the  work  of  this  Exchange  ia  confined  entirely  to  the 
marketing  of  the  peach  crop,  but  I  believe  the  same  principle  might  be  ap- 
plied to  the  marketing  of  all  perishable  products  where  the  volume  of  produc- 
tion is  sufScient  to  afford  a  Add  for  such  co-operation.  It  is  a  manifest  im- 
possibility for  each  individual  grower  of  a  perishable  fruit  to  be  fully 
informed  as  to  the  relations  of  supply  and  demand  for  that  fruit  from  day 
to  day  in  all  the  principal  markets  of  the  country. 

Another  important  element  in  conservation  aa  applied  to  marketing  is 
adequacy  of  transportation  facilities  and  efBciency  of  transportation  ser- 
vice-. The  need  for  adequate  transportation  facilities  begins  at  the  orchard 
or  garden.  The  first  requisite  is  a  wagon  road  to  the  railway  station  over 
which  loaded  vehicles  can  be  moved  expeditiously  irrespective  of  weather 
conditions.  All  classes  of  our  people  are  interested  in  good  wagon  roada, 
but  none  more  so  than  the  grower  of  perishable  fruits.  Eia  prodnct  can  be 
hauled  farther  to  a  shipping  station  over  a  good  road  than  over  a  bad  one, 
and,  even  if  be  is  only  a  few  mUea  diatant  and  a  hard  aummer  rain  makes  his 
road  impassable  right  in  the  midst  of  his  marketing  season,  he  may  suffer 
a  sabetantial  loss. 

For  the  production  of  perishable  fruits  on  any  considerable  scale 
adequate  and  efficient  railway  service  to  the  great  consuming  markets  of 
the  United  States  is  essential.    These  fruits  must  be  handled  on  quick  sched- 
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dIm  U)d  generikU^r  under  refrigeration.  The  Talus  of  auch  fruits  is  de- 
pendent almost  entireljr  upon  the  performance  of  Buch  serrice.  This  may- 
be illustrated  by  considering  the  peach  crop  of  Oeorgia.  If  the  growers 
of  that  8tat«  were  unable  to  place  their  product  promptly  in  the  great 
markets  of  the  Northeastern  cities  and  should  still  produce  6,000  carloads 
per  annum,  peaches  in  Oeorgia  would  be  practically  without  valne.  It  is 
ability  to  have  them  carried  to  market  that  gives  value  to  the  crop. 

The  producers  of  perishable  horticultural  prodaets  are  vitally  interested, 
therefore,  in  the  ability  of  the  railways  by  which  they  are  aerred  to  pro- 
vide adequate  facilities  and  efficient  service.  Their  products  move  but  for 
a  few  weeks  each  yqor.  In  one  season  they  may  have  an  output  that  will 
tax  the  facilities  of  the  carriers  to  the  utmost.  The  next  season  th^  may 
have  relatively  a  very^  small  yield.  The  rsilways,  however,  most  be  pre- 
pared to  handle  the  maximum  yield,  and  they  must  maintain  the  trackage 
and  other  facilities  necessary  for  doing  bo  for  twelve  months  in  every  year, 
even  though  the  volume  of  traffic  may  be  great  euongh  to  utilise  their  foil 
capacity  only  for  a  few  days  in  two  or  three  years. 

The  railway  eompany  I  have  the  honor  to  represent  fully  realises  the 
importance  of  the  horticultural  industry  of  the  South,  and  we  are  constant^ 
doing  all  that  we  reasonably  and  properly  can  to  eoeonrage  it.  In  planning 
such  improvements  as  we  are  able  to  make  from  time  to  time  in  the  way 
of  increasing  our  double-track  mileage,  one  of  the  principal  things  we  take 
into  consideration  is  the  handling  of  this  perishable  traffic,  patting  in  second 
tracks  first' at  those  places  where  past  experience  has  demonstrated  that 
delays  to  fruit  trains  are  most  likely  to  occur.  In  following  this  policy  we 
believe  that  we  are  contributing  materially  to  the  conservation  of  horticul- 
ture in  Georgia. 

Chairman  Hunt  :  There  has  been  a  great  movement 
in  Georgia  to  fight  the  railroads,  bnt  I  have  always  held, 
and  still  hold,  that  the  best  policy  for  the  Southern  far- 
mer is  to  go  in  partnership  with  the  railroads — give 
them  part  of  the  profits,  and,  if  yon  will  handle  them 
right,  you  will  get  a  great  deal  oat  of  them. 

I  see  by  the  program  that  we  have  a  number  of  ad- 
dresses for  to-night,  but  I  notice  one,  a  "Stereoptican 
Lecture  on  Fruit  Growing  in  Oregon,"  by  Prof.  E.  E. 
Lake,  of  the  Department  of  Agriculture  at  Washington. 
It  occurs  to  me  that  we  can  not  very  well  have  a  stere- 
optieon  lecture  unless  we  have  it  at  night.  Is  Prof.  Lake 
in  the  buildingt 
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Sbcbetaby  Wight:  Prof.  Lake  is  detained.  It  will 
be  impoBBible  for  bim  to  be  here. 

De.  "Wobsham  :  I  want  to  say  that  I  am  on  the  pro- 
gram for  tomorrow  and  I  regret  very  much  it  is  neces- 
sary for  me  to  return  to  Atlanta  tonight.  My  heart  is  in 
the  Horticultural  Society,  and  I  want  to  see  it  succeed, 
and  I  want  to  do  every  thing  in  my  power  to  aid  the 
Society.  It  is  very  necessary  for  me  to  return  tonight, 
however,  in  order  to  straighten  out  certain  matters  to- 
morrow that  are  urgent,  and  make  preparations  to  be 
with  the  Agricultural  train,  which  will  be  on  the  road 
about  50  days,  and  tomorrow  is  my  last  chance  to 
straighten  out  some  very  important  matters  before  leav- 
ing. I  leave  my  paper  with  Mr.  Lewis,  my  first  assistant, 
and  he  will  read  it  when  it  comes  up  on  tiie  program.  I 
r^ret  very  much  tiiat  I  cannot  be  here,  because  my  heart 
is  with  you,  and  I  had  rather  be  here  than  any  where 
else  tonight  and  tomorrow.  For  the  last  liiree  years, 
however,  I  have  been  a  perfect  slave,  and  my  time  has 
not  been  my  own.  I  am  with  you,  and  I  hope  yon  will 
have  a  good  meeting  tonight  and  tomorrow.  (Applause.) 

Mr.  Wight  suggested  that  as  Prof.  Worsham  had 
three-quarters  of  an  hour  before  train  time,  he  might 
read  his  paper  now,  and  let  something  else  be  substitu- 
ted for  tomorrow. 

Chairman  Hunt:  If  Prof.  Worsham  would  consent 
to  that,  I  would  be  glad  for  it  to  take  that  course. 

Db.  Worsham:  I  would  be  very  glad  indeed  to  do 
that,  but  the  paper  is  most  too  long.  The  paper  I  pre- 
pared is  on  Spraying  Apparatus  for  Scale  Insects,  and 
goes  into  detail  as  to  the  various  types  of  apparatus 
used,  and  those  having  given  the  best  service  in  Georgia 
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for  the  past  five  years,  and  it  is  too  long  for  me  to  read 
it  to  yoa  tonight 

Chatrman  Hunt  :  I  want  to  tiiank  Dr.  Worshatn  for 
his  attendance.  It  has  given  us  all  pleasure  to  see  him, 
and  I  hope  next  year  that  he  will  have  more  time  to  spend 
with  na. 

Bb.  WoBSHAif :  I  want  to  State  further  that  I  had  a 
letter  from  Mr.  Finley,  who  seemed  to  regret  very  much 
that  he  couldn't  be  here,  but  he  had  a  meeting  in  New 
York  City  which  demanded  his  presence.  Mr.  Finley 
selected  the  subject  of  Conservation.  This  subject  of 
Conservation  is  one  which  I  would  like  very  much  to  be 
discussed  at  this  meeting,  because  it  is  more  misunder- 
stood than  perhaps  anyother  subject.  It  is  one  which 
means  more  to  all  of  the  citizens  of  the  United  States 
than  any  other  one  subject  I  know,  because  it  touches 
every  phase  of  human  activity,  and  it  is  one  in  which  this 
Society  has  been  very  active,  perhaps  under  a  different 
name.  We  are  all  working  for  Conservation.  Horticul- 
ture is  nothing  more  than  a  coaservation  of  fruits  and 
flowers,  and  all  those  things  for  the  good  of  mankind, 
and  it  applies  to  abnost  every  thing,  and  I  don't  know 
anything  that  is  more  intensely  interesting  to  all  citizens 
who  really  love  to  live,  and  who  love  beautiful  things  in 
Nature  and  who  are  interested  in  something  else  besides 
themselves. 

I  regret  very  much  that  Mr.  Elntey  could  not  be  here, 
and  present  that  subject  for  himself.  This  is  a  move- 
ment with  which  I  have  been  somewbat  identified  my- 
self, and  I  hope  very  much  that  we  can  make  a  success  of 
it  in  Geor^a  and  in  the  South,  and  I  want  the  oo-opera- 
tion  of  this  Society,  because  it  represents  one  of  the 
most  important  phases  of  conservation.    I  hope   at  the 
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next  meeting  we  can  Lave  something  along  this  particu- 
lar line.  I  know  that  we  can  depend  upon  the  co-opejra- 
tion  of  this  body,  and  that  they  will  do  everything  in 
their  power  to  make  the  movement  a  success. 

Chaibmak  Hunt:  Next  on  the  program  is  an  ad- 
dress by  Prof.  P.  F.  Williams,  of  the  Alabama  Experi- 
ment Station,  Auburn,  Ala. 

ADDBESa  OP  PBOP.  P.  P.  WILLIAMS,  OP  AUBUEN,  ALA. 

Gentlemen:  I  have  no  preparecl  paper  and  I  can  hardl7  call  wbat  I 
hare  to  sbj  tm  address.  I  will  say,  though,  in  the  beginning,  tbat  I  tun 
glad  to  be  nith  7DU.  I  hare  wanted  to  come  over  to  jonr  meetings  for 
the  laat  three  je&rs,  but  have  not  been  able  to  make  it.  We  held  our 
meeting  of  the  Alabama  Societj  in  Birmingham  on  the  19th  and  20th, 
and  I  would  say  that,  althongh  our  Society  ia  jonng,  the  spirit  manifested 
was  as  fine  as  I  ever  hope  to  see.  When  this  body  of  75  men  get  to- 
gether and  display  the  interest  and  the  enthusiasm  and  the  spirit  tbat 
the  men  did  there,  our  Horticultural  Society,  we  feel,  is  doing  the  work 
that  it  should. 

Now,  there  are  a  number  of  different  views  to  take  of  Horticultnral 
Societies,  and  tbere  are  only  comparatively  few  of  us  who  have  taken 
the  broad  attitude  toward  these  Societies  that  we  should.  Pot  instance, 
I  had  a  letter  from  one  of  the  members  the  other  day  in  which  he  said 
he  was  very  glad  to  give  his  dollar,  but  he  didn't  believe  it  was  treating 
him  right  to  let  his  neighbor  have  our  proceedings  without  any  cost  to 
him  in  cash.  He  E^id  the  other  fellon  was  getting  everything  out  of  it 
that  he  could  without  patting  a  cent  into  it.  That 's  wrong,  but  we  mnet 
take  a  different  attitude,  if  we  are  going  to  have  progressive  horticul- 
ture or  agriculture  in  our  Southland.  Membership  to  us  means  some- 
thing besides  proceedings;  it  means  our  personal  interest  in  these  so- 
cieties; and  friendship  is  the  finest  thing  we  can  have  in  developing  any 
organiiation.  We  can  get  together  and  know  each  other — we  can  write 
our  troubles  to  each  other,  but  the  feeling  is  left  out — we  need  to  got 
together,  and  imbibe  from  each  other  this  spirit  of  good  fellowship  and 
friendship. 

Now,  I  must  be  brief,  because  I  know  how  it  was  in  closing  up  our 
Birmingham  meeting,  I  know  tomorrow  is  going  to  be  filled  up  with 
discussions,  but  I  want  to  make  a  few  remarks  regarding  the  progress 
of  horticultural  work  in  Alabama.  Of  course  you  know  Georgia  is  con- 
ceded to  be  a  cotton  State;  Alabama  is  the  same  way,  that  is,  not 
Btrongly  a  horticultural  State,  and  in  that  way  we  are  perhaps  handi- 
capped, but  the  field  in  Alabama  and  Georgia  for  horticulture  is  such 
a  great  one  that  our  Horticultural  Societies  have  really  had  before  them 
the   greatest  work   that   an   organization   could   have   for   its   development. 
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We  are  juit  begiuniiig.  Ot  eoaae,  you  Society  is  tiiirty-odd  jeen  old. 
And  onn  ie  only  eight,  and  eome  of  the  finest  things  are  in  jour  pro- 
eeedinga  that  can  be  fonnd  in  anj  eimilar  proceedjngfl  in  this  eonntrj, 
trath  from  a  piaetieal  and  scientific  standpoint.     They  aie  fine. 

Oni  chief  work  at  piesent  ia  with  the  pecan.  There's  more  intereat 
among  the  people  in  the  State,  and  among  people  ire  expect  aa  eettlen 
there,  than  ever  before.  Attention  is  being  confined  mostly  to  the  Baldwin 
pecan.  We  are  getting  letters  every  day  from  people  in  North  and 
Northwest,  particularly  in  the  Northweat,  and  people  who  went  out  into  the 
Oanadian  Northwest  are  really  getting  frozen  out  there,  and  its  getting  too 
cold  for  them,  and  they  are  coming  Sonth,  Those  men  you  will  find  are 
mostly  fruit  men,  men  who  have  had  experience  in  some  particular  lino 
of  fruit  work,  and  they  are  willing  to  get  down  and  dig  and  delve,  and 
yon  know  it  takes  that  for  fruit  growing  in  the  Sonth.  This  climate  is 
ideal;  our  soil  is  all  right,  bnt  the  growing  seaeon  is  so  long,  and  the  at- 
mospheric conditions,  etc.,  are  so  conducive  to  the  rapid  spread  of  disease, 
insects,  fungi,  etc.,  that  we  must  give  closer  attention  to  cultivation, 
spraying,  etc. 

Now,  as  you  know,  I  think  it  was  in  the  lasl  proceedings — there  waa 
a  lengthy  article  on  the  use  of  arsenate  of  lead  and  snlphur  for  the  con- 
trol of  the  corculio  and  the  brown  rot.  We  have  established  the  fact  that 
these  are  closely  related,  and  that  they  can  be  fought  at  practically  the 
same  time.    That  'a  one  of  the  greatest  discoveries  made  in  recent  years. 

Regarding  pecans  and  oranges,  not  in  a  boastful  way,  I  might  say, 
but  as  a  matter  of  interest  generally,  we  perhaps  have  the  largest  combina- 
tion orchards  in  the  Sonth  about  six  miles  from  Mobile,  and  although  it  ia 
Northern  capital  and  Northern  people  who  are  interested  in  it,  which  re- 
calls to  mind  what  the  "I^g"  man  brongfit  out  this  morning,  that  the 
Northern  people  have  to  tell  us  how  good  things  are  before  we  realize  it, 
still  I  wUI  say  it  is  one  of  the  finest  orchards  in  the  whole  Southern 
country.  They  grow  Satsuma  oranges,  and  those  of  you  who  have  tasted 
real  good,  fair  samples  will  say,  I  am  sare,  that  it  is  one  of  the  finest 
oranges  they  ever  tasted.  Bight  on  that  paint  I  just  picked  up  a  little 
pamphlet  here,  and  I  want  to  read  this  extract  from  it.  It  is  nndcr  the 
head,  Satsuma  Oranges: 

"While  the  Satsuma  orange  has  not  been  extensively  cultivated  in 
this  country  or  section,  yet  the  trees  that  are  growing  and  bearing  in  this 
section  give  promise  of  an  industry  that  will  eventually  rival  the  orange 
industry  in  Florida.  The  Satsuma  orange  is  a  product  of  Burbank,  the 
horticnltural  wizard.  It  is  the  sweet  orange  grafted  into  the  hedge  orange 
stem,  which  defies  the  cold  in  climates  far  colder  than  this." 

The  Satsuma  orange,  as  far  as  we  can  find,  dates  back  for  several  hun* 
dred  years  to  Japan,  more  properly  China,  and  it  was  introduced  into  this 
country  within  the  past  twenty-five  years.  I  think  the  first  tree  was 
planted  is  Florida,  and  since  that  time  the  planting  has  spread  as  far 
West  as  Texas,  la  Texas  today  there  is  some  very  extensive  planting  being 
pot  in.  In  speaking  of  this  cambioation  orchard  near  Mobile,  I  will  state 
that  there  are  2,400  acres  having  16,000  pecans  budded  and  grafted,  and 
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48,000  SatsQina  oranges.  So  jon  can  get  some  idea  of  the  extent  of  their 
pUnting,  and  how  much  faith  the^  have  in  what  th«  trees  will  prodnee. 
I  wish  I  h&d  the  time  to  take  up  tiie  Satsuma  orange  in  detail.  I  think 
it  should  be  tried  even  here.  It  will  stand  as  low  a  temperature  as  14  to 
15  degrees,  that  is,  for  a  daj  or  so,  with  the  tree  dormant.  The  Satsuma 
orange  is  bringing  growers  handsome  returns  down  there  In  Mobile 
Conntj  and  Baldwin  County.  At  present  the  cities  of  UobUe  and  New 
Orleans  are  consuming  most  of  the  crop.  The  vt,y  they  handle  it  there, 
they  simply  ship  them  in  barrels,  and  those  barrels  contain  about  600  or 
700  fruit,  and  sell  for  tlS.OO  and  $19.00  per  barrel.  I  have  a  friend  who 
eleared  $1,400  on  2  1-3  acres  in  IS09.  As  yet  we  know  very  little  about 
eommercial  Satauma  orange-growing  in  out  State.  It  is  under  investigation 
now.  We  have  unfortunately  not  had  sufBcient  funds  to  carry  on  suffi- 
cient co-operative  work,  but  our  Legialatuie  has  recently  passed  an  appro- 
priation of  $.50,000  for  Experiment  Station  work  alone,  and  that's  been 
the  thing  we  have  been  in  great  need  of,  and  we  hope  now  to  produce  results 
by  having  that  to  work  on,  and  having  more  men  in  the  field  to  begin 

Now,  apple-growing  in  Alabama  has  not  progressed  as  rapidly  as  I 
would  like  to  see  it.  Conditions  in  the  Northern  part  of  the  State,  bow- 
ever,  appear  to  me  very  favorable.  One  man,  who  had  200  acree,  waa  con- 
stantly saying  that  apple'growing  in  Alabama  was  not  a  success,  but  I 
finally  got  him  to  admit  tiiat  he  had  not  given  proper  attention  to  those 
trees,  and  in  three  or  four  years  he  let  them  go.  You  have  got  to  pay 
dose  attention  to  any  of  this  work  to  make  It  effective. 

Now,  something  as  to  the  College.  Within  the  past  two  years  they 
have  erected  at  the  Alabama  Polytechnic  Institute  a  $75,000  Agricultural 
Building,  probably  one  of  the  finest  in  the  South.  Unfortunately  we 
didn  t  have  money  enough  to  properly  equip  it,  but  the  general  agricultural 
and  horticultural  movement  in  the  State  in  the  last  two  years  is  really 
surprising.  When  I  first  came  to  Auburn  three  years  ago,  in  looking  over 
tbe  students  in  the  course,  particularly  in  agriculture,  I  found  that  those 
men  were  simply  men  weeded  out  of  other  courses,  that  is,  if  they  had 
fallen  down  in  mathematics  or  chemistry,  or  whatever  course  it  might  be, 
agriculture  was  the  dumping  ground.  We  had  to  take  them.  Now,  in 
three  years  that  thing  has  simply  entirely  changed.  Agriculture  is  a 
pedagogic  study,  and  it  can  be  taught  in  such  a  way  as  to  interest  men  of 
some  standing  and  quality,  and  today  I  would  be  glad  to  take  every  one 
present  right  into  the  class  room  and  be  willing  to  take  his  judgment  as  to 
the  merits,  quality,  and  culture  of  those  courses.  In  fact,  the  total  num- 
ber of  men  taking  agriculture  exceeds  that  of  any  other  course  in  the 
Institution,  whereas,  heretofore  we  have  had  a  mechanical  Institution.  I 
see  my  time  is  running  short,  and  if  you  wiU  shut  me  off  at  any  time,  I 
will  not  feel  hurt.  There  are  so  many  things  that  can  be  said  about  horti- 
culture, and  what  a  field  It  is,  that  there  is  really  no  stopping  place. 

Now,  you  know  that  Mobile  and  Baldvrin  .counties  ate  great  truck- 
producers.  Twenty  years  ago  the  entire  business  carried  on  in  and  about  Mo- 
bile county  could  be  bought  for  $60,000.00.  Today,  including  the  tobaceo 
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indiistrr,  and  the  various  agncultaral  products,  cotton,  com,  and  so  on,  a 
million  dolUrs  would  hardly  cover  it.  I  have  thoee  figaree  from  one  of  the 
largest  wholosale  produce  men  in  MobUe,  who  has  made  a  doee  stadj'  of 
that  work  for  30  years.  t50,000  would  hardly  coyer  the  truck  of  Baldwin 
county  alone.  VHim  they  first  started  in,  cotton  was  the  crop.  Today  all 
sorts  of  truck,  snap  beans,  English  peas,  and  the  like  comprise  sbipments 
to  Northern  markets,  going  out  in  carload  lots,  and  Mobile  products  are 
known  all  over  the  East. 

I  think  I  have  covered,  in  a  general  way,  the  varioos  points  that  have 
come  under  mj  particular  notiee.  I  sometimes  feel  that  when  we  feel  our- 
selves that  we  are  progressing,  we  are  standing  still,  and,  when  we  feel  that 
we  are  doing  nothing,  we  are  perhaps  accomplishing  something,  and  yet 
that  feeling  comes  to  me  more  often  than  perhaps  any  other. 

Another  point  that  I  expect  you  have  noticed  before  this.  I  am  called 
to  go  round  the  State  occssioually,  and  make  talks  on  various  horticultural 
subjects,  and  sometimas  I  feel  a  little  bit  diffident  abont  doing  it.  We 
had  two  very  charming  young  ladies,  General  Joe  Wheeler's  daughters, 
attending  the  horticultural  meeting  in  Birmingham,  and,  when  I  met 
them,  I  noticed  they  stepped  back  and  acted  as  though  I  had  hurt  their  feel- 
ings. Then  they  said,  "Why,  I  am  surprised;  we  supposed  we  were  going 
to  see  a  man  with  chin  whiskers  and  gray  hair;  we  never  thought  we  would 
see  a  youngster  like  you. ' '  Now,  Uiat  's  the  way  some  folks  look  at  it,  that 
we  are  going  to  h>y  back  and  wait  until  we  get  gray  hair  to  get  into  this 
sort  of  work,  and,  if  we  do  that,  there  is  so  little  time  left  that  we  might 
as  well  stop  entirely.  None  of  us  are  going  to  learn  all  abont  horticul- 
ture. The  field  is  too  broad.  That's  one  great  trouUe  with  some  of  our 
Experiment  Station  work.  We  try  to  do  too  much  shorthanded.  Those  of 
you  present  know  that,  but  the  layman  does  uot  know  it.  Now,  the  lay- 
men say,  ' '  Wlut  's  the  use  of  teaching  hortienlture,  and  animal  husbandry, 
and  agriculture,  and  all  thati  Why  not  have  it  all  Agriculture!"  That's 
what  the  laymen  say,  bnt  take  horticulture  alone,  or  any  one  branch  of 
it,  and  its  simply  immense,  and  I  think,  if  we  go  at  it  in  that  way,  to 
perfect  ourselves  in  one  or  more  branches,  we  will  really  accomplish  some- 
thing. 

I  hope  a  number  of  you  gentlemen  present  will  be  aUe  to  attend  the 
pomological  meeting  in  Florida.  It  has  been  thirty  years  since  that  or- 
ganization has  been  South,  and  it  is  a  tribute  that  ws  should  pay  thsm, 
to  give  them  a  large  attendance.  I  have  had  to  neglect  my  work  and  duties 
to  make  the  trip,  but  I  feel  in  a  way  that  I  am  justified  in  doing  that,  to 
show  that  onr  Southsm  States  are  as  active  as  they  cau  be  in  these  various 
lines,  and  to  show  the  majority  of  these  people  there  at  Tampa  that  wa 
are  awake  to  conditions  here,  and  that  we  have  the  finest  opportunities  in 
our  Southern  States  that  can  be  found  in  any  section  of  this  country. 

Now,  if  there  are  any  questions  upon  the  points  that  I  have  touched 
upon  lightly,  I  will  be  glad,  to  take  mote  time  in  an  effort  to  answer  them. 

Mb.  Gbeeb  :    I  would  like  to  ask  about  those  Satsuma 
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oranges.  How  large  an  acreage  have  they  at  that  place 
Dear  Mobile  t 

Pbop.  Williams:  They  intend  to  have  2400  acres, 
they  have  about  800  growing. 

Ma.  Greeb:    How  old  are  the  old  treest 

Pbof.  WmjAMs :    Two  years. 

Mb.  Gbeee:    How  far  can  they  be  planted  apart! 

Pbop.  Williams:     18  feet. 

Question:  Professor,  about  what  date  does  the 
Satsnma  bloom,  and  what  is  the  farthest  point  north  that 
it  succeeds  in  Alabama! 

Pbop.  Wiluams  :  I  was  down  in  Baldwin  county  the 
first  day  of  April,  I  think,  a  year  ago,  and  those  trees 
were  in  fall  bloom.  "We  have  trees  growing  in  Coffee 
county.  I  should  say  possibly  100  miles  north  of  Mobile, 
but  it  is  a  question  as  to  whether  it  will  pay  to  grow 
them  that  far  north. 

Question:  Blooming  in  April,  what  time  do  they 
ripen! 

Pbof.  Williams  :  Those  grown  by  this  company  will 
bear  the  latter  part  of  September.  They  come  in  the  last 
week  in  S^tember,  and  on  up  to  about  the  10th  of 
October. 

Col.  Hunt:  Do  yon  know  anytliing  about  the  hybrid 
created  in  Texas  between  the  Satsuma  and  the  Tri- 
foliata! 

Prop.  Williams  :  Mr.  Swingle  referred  to  that  in  an 
article  he  prepared  for  your  Society  last  year.  We  are 
very  much  interested  in  hybridizing  citrous  fruits  at  our 
station,  and  we  sent  last  fall  to  Washington  some  crosses 
where  the  seed  had  been  planted  in  forcing  houses  there 
under  Mr.  Swingle's  direction,  and  we  are  very  amioufl 
to  learn  the  results.    Of  course  it  will  be  two  or  three 
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years  before  they  come  into  fruitage.  The  good  qnali- 
ties  in  the  Satsxuna  eombined  with  the  Trifoiiata  have 
given  U8  a  very  valuable  cross,  but  of  course  I  don't 
know  how  far  that  can  be  disseminated. 

Col.  Hunt:  Mr.  Swingle  haa  issued  a  bulletin  in 
wihich  he  says  it  is  impossible  to  grow  Satsuma  on  any 
other  stock  but  the  Trifoiiata. 

Pbof.  Williams:  Successfully,  hut  you  can  grow  it 
on  a  soar  orange. 

CoL.  Hunt  :  The  point  I  want  to  bring  out  to  these 
people  is  this: — That  we  have  got  to  breed  an  orange  of 
quicker  maturity,  of  less  time  between  the  date  of  the 
blooming  and  the  date  of  fruitage.  We  can't  change  the 
seasons,  but  we  can  change  the  length  of  time  of  matur- 
ing fruits. 

Phof.  Williams:  The  Satsuma  comes  on  the  market 
at  a  time  when  it  has  no  competitor.  Two  wedis  off  of 
the  tree,  however,  they  will  dry  out  badly.  The  rind  is  very 
loose  and  porous,  and  for  that  reason  it  dries  out  rapidly, 
but  there  is  a  special  market  now  among  Chicago  people,^ 
who  are  very  fond  of  it.  They  are  packed  now  in  cases 
holding  about  240  fruits,  and  now  there  is  considerable 
attention  being  paid  to  grading,  which  of  course  is  al- 
ways commendable.  I  think  that  those  oranges  can  re- 
main on  the  trees  imtil  the  first  week  in  January,  provid- 
ed no  freeze  came  along  to  kill  them  on  the  tree.  So 
that  tendency  they  have  to  dry  out  quickly  can  be  elimi- 
nated as  a  bad  factor  by  constant  shipment,  and  not  hav- 
ing a  great  quantity  on  the  market  at  any  one  time. 

Now  the  type  of  fruit  varies  on  the  same  tree  and  the 
size  of  the  fruit  and  the  thickness  of  the  rind  vary  on  the 
same  tree.  The  larger  fruit  is  far  inferior  in  quality  te 
the  smaller.    In  the  larger  fruit  yon  will  find  that  the 
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rind  has  an  exceaa  of  vegetable  matter.  It  is  a  f  mit  that 
will  respond  more  quickly  to  commercial  fertilizers  than 
any  fruit  I  know  of.  It  is  a  surfaiK  feeder,  and  cultiva- 
tion and  fertilization  control  it  finer  than  any  fmit  I 
have  ever  studied.  The  fact  is,  I  know  very  little  about 
it,  bat  now  that  we  have  a  little  money  to  work  on  those 
things,  we  can  spend  more  time  on  them.  I  think  that 
this  thing  of  so  many  different  shapes  and  qualities  of 
oranges  on  the  same  tree  is  going  to  cause  trouble  in 
grading  and  shipping  in  large  quantities.  Its  the  same 
way  with  the  pecan  industry  to-day.  I  think  its  going  to 
resolve  itself  into  this  and  I  would  like  to  ask  Mr.  Berck- 
mans'  opinion  on  it,  that  more  attention  will  have  to  be 
paid  in  the  propagation — that  is,  take  a  branch  that  has 
the  well  shaped  oranges  and  good  quality,  and  simply 
select  those  buds  and  let  the  others  alone.  Its  going  £o 
be  slow  work  probably,  but  will  that  not  eliminate  to  a 
certain  degree  the  variability  on  the  treet 

Mb.  Beboemans  :  It  certainly  shows  that  there  is  a 
great  deal  in  bad  selection,  and  by  the  proper  selection, 
that  is,  selecting  the  group  of  branches  bearing  the  more 
desirable  class  of  fruit,  by  constant  propagation  of  that 
respective  string  we  can,  no  doubt,  in  time  overcome 
certain  physical  imperfections  in  various  varieties  of 
fmit.  Of  course  its  going  to  take  quite  a  time  to  do  that, 
but  it  is  possible. 

Pbop.  "WnxiAMs:  Another  thing.  One  tree  placed 
here  and  another,  one  there  will  show  np  very  differently. 
Different  soils  seem  to  have  a  marked  influence  on  the 
quality  of  the  fruit  and  the  character  of  the  tree.  There's 
a  vast  field  in  that,  but  I  thoroxighly  believe  in  the  Sat- 
«ama  orange. 

juK)ther  thing  about  the  SatstnoB,  it  is  not  killed  be- 


^.y  Google 


46 

low  the  bud.  If  it  is  killed  back  it  will  throw  out  and 
bear  in  two  years  again.  That's  been  noted  time  and 
time  again.  I  think  its  going  to  mean  a  great  deal  to 
Alabama  horticnlture,  the  extensive  planting  of  the  Sat- 
snma  orange,  especially  in  connection  witii  the  pecan.  I 
don't  believe  in  taking  np  tbe  heavy  planting  of  a  crop, 
in  which  there  is  any  qnestion  of  ruin  from  failure,  be- 
cause a  man  might  spend  an  entire  fortune  on  100  acres, 
and  lose  bis  fortune  in  a  night.  I  believe  in  tbe  combi- 
nation planting,  rather  than  single  on  a  large  scale. 

CoL.  Hunt:  Are  you  growing  tbe  Satstuna  in  the 
nursery  T 

Pbof.  WniLiAUS:  Yes  sir,  we  are  growing  them  in 
the  nursery  and  in  the  open. 

One  other  poiut.  Those  oranges  of  fair  quality  and 
size  bring  55  cents  a  dozen  in  Mobile.  Those  crates  are 
$5.00  pins  express ;  so  you  can  see  how  much  money  there 
is  in  it.  By  actual  count  on  an  8  or  9  year  old  tree  I 
coonted  between  1100  and  1200  fruits,  to  show  how  pro- 
lific they  bear.   It  is  just  simply  a  mass  of  orange. 

Chaibman  Hdnt:  The  next  paper  on  the  program 
is  "Horticultural  Conditions  in  South  Gteoi^a"  by  Col. 
Chas.  A.  Van  Duzee. 

Sec«etaht  "Wight:  Mr.  President,  Col.  Van  Duzee 
is  detained  by  the  very  serious  illness  of  his  mother. 
However,  he  has  sent  bis  paper  to  be  read  by  Mr.  Wil- 
liams, a  member  of  tbe  Society. 

HOBTICULTUEAL  P0S8IBILITIE8  OP  GEOBGIA. 
C.  A.  Van  DnzsK,  Cairo,  Oa. 

ThU  association  represents  a  portion  of  the  world's  worken  wlio  do- 
vote  more  or  leas  of  tbeir  lives  to  a  calling  tliat  should  be  one  of  the  moot 
noble,  elevating  and  promising  of  anj  of  the  pnrsnita  by  which  men  ears 
their  daily  bread. 

It  is  a  meat  pleasure  to  be  permitted  to  contribute  my  small  portioi* 
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toward  the  ancceag  and  profit  of  Uiia  meeting,  for  I  am  deepl7  inteTested 
in  the  progKM  being  made  toward  a  better  condition  of  living  among  those 
who  are  happily  permitted  to  find  their  occupation  upon  the  land. 

The  moet  vital  qoeetion  before  the  AmericaD  people  todaj  is  a  solution 
of  the  problem  of  making  the  home  life  of  thoee  who  live  upon  the  farms 
more  attractive  and  proaperous. 

There  ia  something  in  the  heart  of  most  of  men  who  dwell  in  cities 
iriiich  calls  them  bade  to  the  land,  and  many  do  come  back,  but  it  is  neee*- 
aai7  that  we  strive  bj  every  means  within  our  power  to  prevent  the  young 
people  of  the  farms  from  leaving  the  conntij. 

Much  has  been  written  npon  conservation  of  the  natural  reaonices  of 
OUT  nation,  bat  little  has  been  said  of  the  cooservation  of  our  children,  and 
yet  the  future  life  of  this  nation  and  the  welfare  of  the  world  dependa 
mote  largely  upon  this  one  thing  than  npon  all  the  rest. 

If  we  can  show  our  boys  and  girls  the  deplorable  condition  of  eity 
life  it  would  go  far  to  offset  its  attractiveness,  if  we  can  educate  them  to 
a  just  appreciation  of  the  advantages  of  country  life  and  can  attract  and 
hold  them  by  doing  away  with  much  of  the  unnecessary  hardships  and  by 
making  their  daily  life  more  acceptable  and  happy,  if  we  can  show  them  the 
nobility  of  our  coUing  and  make  them  take  pride  in  our  occupation,  we  shall 
have  accomplished  much. 

In  speaking  of  horticultural  possibilities  in  Qeorgia,  I  shall  not  at- 
tempt the  use  of  technical  terms  or  enter  into  details,  for  the  field  ia  too 
broad  and  the  time  is  short,  but  I  have  a  few  thoughts  that  I  wish  you  to 
carry  home  with  you  and  shall  first  pass  criticism  on  some  of  those  things 
that  are  holding  us  back. 

I  have  in  mind  a  farm  any  of  you  can  see  in  a  short  drive.  About  the 
bouse  the  earth  is  bare  and  bleached  by  the  sun  and  rain.  In  the  door  yard 
disreputable  looking  hens  are  dusting  themselves,  and  indifferent  hogs 
sleeping  about.  The  air  is  filled  with  the  hum  of  innumerable  flies  from 
the  bam  yard,  which  is  too  near  for  comfort,  health  or  self  respect.  The 
fenced  are  broken  and  in  bad  repair.  If  there  was  ever  any  paint  npon  this 
house  it  is  gone,  and  those  of  the  chOdren  who  ore  old  enongh  are  also  gone. 
If  we  go  beyond  into  the  fields  we  shall  find  them  worn  and  washed  and 
we  shall  see  but  scant  promise  of  future  profit. 

Time  bids  us  quickly  hasten  on  and  we  approach  another  home.  I  have 
seen  it  from  afar,  and  not  many  miles  from  here.  Beneath  the  great  trees 
that  grow  near  this  home  are  bright  clouds  of  color,  and  the  eye  ia  rested  by 
the  green  of  a  well-kept  lawn.  Bose,  flowering  shrubs  and  plants  are 
grouped  along  the  lines  of  well-kept  walks  and  fences.  There  is  room 
beyond  for  the  orchard  and  kitchen  garden  before  we  come  to  the  bams 
and  outbuildings,  and  while  this  house  is  neatly  painted  and  seems  to  strive 
to  draw  us  within  its  attractive  shadows,  we  will  llrst  go  into  the  orchard. 
Here  we  find  a  table  and  some  chairs,  and  as  the  owner  risea  from  one  of 
them  we  note  that  be  has  been  reading  a  journal  devoted  to  his  work.  Hers 
in  the  grateful  shadows  he  is  working  out  some  of  the  problems  of  his  eaUin^ 
This  man,  because  of  his  orchard,  and  the  mind  which  he  has  fitted  for  mad 
applied  to  his  occupation,  is  amply  able  to  spend  a  part  of  his  time  ban 


I O  Ogle 


48 

ttaumg  pleasant  auirouiidingB,  and  is  bettor  able  to  direct  Ukose  who  toil 
for  him  witb  profit  to  them  and  himself. 

A  large  part  of  mj  iTmpatbr  ie  centered  about  the  small  farmer,  and 
it  is  to  him  that  much  of  what  I  am  Ujing  ie  directed. 

There  are  two  ^reat  mistakes  being  perpetoated  in  odi  Santhem  farm 
life.    We  do  not  diVeraifj,  and  we  do  not  farm  iDtensiTeljr. 

I  was  much  interested  in  an  eihibit  of  products  of  a  one-horse  farm  at 
a  recent  eoont;  fair  but  a  few  miles  from  here,  and  spealdug  of  it  to  a  gen- 
tleman from  another  part  of  this  State,  he  told  m«  the  atorj  of  a  familj 
reunion  at  bis  home,  where  fortj-two  persons  sat  down  to  dinner  at  a 
table  upon  whieh  practically  everything  had  been  produced  from  the  farm. 

Few  of  ns  realiz«  the  possibilities  of  the  home  acre.  We  are  too  apt  to 
depend  upon  cotton  to  enable  us  to  buy  at  the  store  many  of  the  things 
we  could  provide  ourselves  at  little  cost  and  of  far  better  quality,  and 
when  this  habit  becomes  fixed  and  the  crop  is  short,  it  is  too  late  to  prevent 
the  result. 

Happy  ia  the  family  who  ean  dnw  upon  its  own  home  acre  for  fresh 
vegetables,  fruits,  nnts  and  flowers;  and  who  can  have  pure  milk  and  cream 
'EK")  poultry,  home  cured  meats  and  pure  cane  syrup. 

There  are  many  small  plots  of  an  acre  or  two  about  this  section  of  the 
country,  which  represent  very  little  mon^  outlay  and  yet  return  many 
times  the  profit  derived  from  large  fields  adjoioing,  and  the  added  health 
and  the  pleasare  to  the  family  is  beyond  computation. 

I  firmly  believe  the  pecan  tree  to  be  one  of  the  most  profitable  things 
that  can  t»  planted  upon  onr  Southern  lands,  and  it  reaches  its  hi^iest 
perfection  and  returns  its  largest  profit  when  planted  about  the  borne  in 
small  numbers,  where  it  can  receive  the  best  care  and  can  share  in  the 
fertility  of  the  soil  immediately  about  the  garden  and  bnUdings.  Nothing 
within  reach  of  the  man  of  moderate  means  who  owns  his  land  will  pay 

There  are  single  trees  all  through  this  section  that  bring  their  owners 
over  a  hundred  doUars  worth  of  fruit  each  year,  and  at  very  little  cost 
for  tabor.  No  other  crop  is  more  safe,  sure  and  profitable  and  none  more 
easily  obtained. 

In  Orsdy  county  I  know  of  half  a  dozen  pecan  trees  that  return  each 
year  in  fruit  alone  more  cash  profit  than  the  adjoining  fifty  acres  of 
fanned  fields.  I  know  of  half  an  acre  in  another  place  that  returns 
enough  money  to  support  a  small  family  in  comparative  comfort,  and  theae 
trees  add  beauty,  dignity  and  grateful  shade  and  value  to  the  land. 

I  once  had  a  small  farm  near  here  offered  to  me  by  the  owner  who 
had  a  better  one.  It  had  a  pretty  little  cottage  and  well-appointed  gar- 
den, a  good  stable  and  poultry  yard.  The  price  was  t2,000.  I  asked  th« 
owner  if  he  did  not  think  it  too  high.  He  pointed  to  eight  or  ten  pecan 
trees  in  one  part  of  the  lot  and  told  me  they  had  paid  that  year  6  per 
cent  on  the  price  asked,  and  would  pay  more  each  year  as  they  grew  older. 
One  great  advantage  in  the  crop  from  such  trees  liee  in  the  fact  that  it  can 
be  gathered  at  leisure  by  the  whole  family,  and  as  a  pleasure  rather  than 
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One  friend  of  mine  hu,  in  hia  wiadom,  given  each  of  his  children  a 
tree  for  their  very  own,  and  it  was  a  good  thing  to  do-  Another  advantage 
ij  that  the  anrpliu  nuta  ean  be  marketed  at  anj  time. 

The  land  wliich  eopports  these  trees  can  be  utilized  in  growing  otlier 
crops,  OT  will  make  an  ideal  poultry  yard  or  a  pasture. 

Some  of  these  advantagea  are  also  true  of  the  pear,  peach,  plum,  per- 
ainunon,  mnlbeny  and  other  orchard  trees,  and  it  is  good  business  to  use 
the  same  acre  of  land  for  several  purposes. 

In  the  planning  of  the  field  work  it  is  well  to  bear  in  mind  that  it  takes 
a  lot  of  hard  labor  to  tend  to  three  acres  of  land  for  a  bale  of  cotton  or 
thirty  bushels  of  com,  and  that  there  is  no  profit  in  the  operation,  while 
the  bale  of  cotton  or  the  thirt)'  bushels  of  com  can  easily  be  grown  on  one 
acre  with  a  nice  margin  of  profit,  and  the  man  who  does  this  can  have 
half  his  time  left  to  work  out  other  problems  or  to  enjoy  in  some  other  way. 

Weeds  grow  on  the  surface  of  the  land.  If  we  can  deepen  our  soil  so 
that  we  have  two  acres  beneath  the  one  on  top  we  not  only  get  rid  of  the 
labor  of  killing  those  other  weeds,  but  as  a  matter  of  fact  the  added  vigor 
and  growth  of  onr  crops  will  farther  reduce  that  labor  by  shading  the  boU. 

A  somewhat  new  idea  is  gaining  ground  that  oor  soUs  contain  much  of 
fertility  that  can  be  utilized  by  careful  handling  and  that  the  annnal  ex- 
pense for  fertilizer  can  be  very  materially  reduced  by  using  good  judgment 
in  this  direction. 

We  need  more  knowledge  and  the  application  of  better  busineas 
methods.  We  most  strike  oat  boldly  from  the  accepted  methods  of  the 
past  and  with  judgment  and  care  bring  to  the  farm  work  new  methods 
that  will  put  OUT  operations  upon  a  more  profitable  basis. 

One  of  the  best  farmers  I  know  makes  it  his  rule  never  to  sell  anything 
from  his  land  except  finisbed  products. 

Beef,  pork,  butter  and  eggs  take  practically  nothing  of  fertili^  from 
the  farm,  and  in  the  production  of  such  finished  products  the  grains  are 
converted  into  higher  priced  articles  with  greater  profit  to  the  farm. 

It  takes  time  for  a  tree  to  grow  into  profitable  fruiting.  It  takes  time 
for  an  idea  to  take  form  or  for  an  experiment  to  be  worked  out,  but  we 
must  stay  on  the  land  daring  the  years,  and  it  adds  much  of  happiness  to 
the  daiy  life  if  we  plant  trees  and  have  ideas  and  plan  experiments. 

Aside  from  the  food  we  eat,  the  clothes  we  wear  and  the  place  we  sleep  in, 
the  most  prized  thing  on  earth  is  happiness.  Happiness  comes  largely  as 
the  reward  of  work;  the  knowledge  of  having  accomplished  something,  and 
in  horticulture  we  have  an  endless  opportunity  to  better  ourselves  and  those 
about  us  by  bringing  to  our  work  the  best  that  is  in  us,  and  the  results 
wHl  continue  for  all  time,  giving  happiness  to  those  dependent  upon  us 
as  well  as  ourselves,  and  making  possible  greater  things  for  the  future. 

Chaieman  Hunt:  I  think  we  have  time  for  still  an- 
other paper  before  we  adjourn.  If  so,  that  will  bring 
us  np  to  the  program  for  tomorrow  morning.  I  take 
pleasure  in  presenting  Mr.  T.  B.  Lombard,  of  Cornelia, 
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Ga.,  who  will  deliver  a  paper  upon  ''Intensive  Orchard- 
ing as  Practised  in  the  West." 

Mb.  Loubasd:  Mr.  President  and  Ladies  and  Gtentle- 
men :  It  is  a  matter  of  supererogation  to  say  that  it  is  a 
great  pleasure  to  address  this  Society,  and  that  it  is 
rather  an  embarrassment  opon  me,  a  layman,  to  do  so, 
but  my  excuse  is  that  I  received  a  letter  from  our  late 
beloved  President,  asking  me  to  make  an  address  on  the 
subject  of  "Intensive  Orcharding  as  Viewed  by  a  Busi- 
nees  Man,"  he  knowing  that  I  had  given  the  matter  a 
great  deal  of  attention,  and  I  took  his  request  as  a  com- 
mand. 

I  want  to  say,  before  I  read  my  paper,  that  I  feel  as 
though  possibly  I  may  hurt  the  feelings  of  some  of  my 
fellow-orehardists.  They  may  think  I  am  hypocritical, 
fault-finding,  bat  in  my  heart  there  is  no  feeling  of  that 
sort.  What  I  say  will  be  mere  platitudes  perhaps,  but  it 
is  only  by  the  iteration  and  rateration  of  platitudes,  that 
they  sink  into  our  minds  and  become  tmths. 

INTENSIVE  OECHAEDING. 

I  find  that  I  am  dawn  on  tlie  prognmi  for  a  talk  on  "IntensiTe  Or- 
ebarding  as  Practised  in  the  Weet."  It  will  be  found,  however,  that  mf 
Bnbject  ahould  have  been  more  properly  labelled,  "IntensiTe  Orduading 
as  it  it  not  Practised  in  the  Sonth."  There  is  no  wish  on  mj  part  to 
criticise  the  methods  of  the  Sootbem  orchardist.  I  merely  want  to  set 
forth  for  bis  consideration  the  subject  as  it  strilcefl  a  busiiieae  man  who 
has  had  opportunities  to  study  it  in  other  parts  of  the  country  and  show 
why,  in  a  section  where  Nature  has  done  all  that  could  be  asked  of  hex  to 
make  fruit  growing  a  succeasful  occupation,  many  of  those  who  have  gone 
into  it  in  Georgia  have  failed. 

During  the  past  seven  years  I  hare  had  opportunities  to  see  and  com- 
pare the  methods  of  the  difFerent  orchardists  of  the  State  in  the  treat- 
ment of  their  fruit  trees  and  within  the  past  few  months  I  have  personally 
visited  nearly  all  the  orchards,  large  and  small,  with  the  result  that,  that 
which  I  have  heretofore  entertained  as  a  theory  has  been  proved  to  me 
as  a  fact. 

I  have  everywhere  been  confronted  by  the  inevitable  conclusion  that 
the  great  trouble  is  that  the  peach  growers  of  Qeorgia,  as  a  rale,  are  not 
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giving  to  their  orchard  mauagement  the  same  bnaineaa  braiiu  that  thej  are 
applying  to  other  affairs.  The  coadition  of  the  peach  buainese  as  I  have 
f<nind  it  in  Qsorgis,  during  mj  recent  trip,  is  Dot  encouraging.  Hera  is 
an  orehaidiat  who  refoeea  to  spraj  or  fertilize,  because  he  did  not  make 
mnch  mtmej  last  jeu;  aod  heia  ia  another  who  will  nut  spend  a  penny 
on  sprajing  or  fertiliiing,  because,  while  he  did  make  money  last  year,  he 
docfl  not  propoee  to  risk  losing  any  of  it  again  by  spending  it  for  the  good 
of  hia  trees,  for  fear  he  will  never  get  it  back. 

In  nearly  every  peach  district  of  Qeorgia  you  will  find  men  who  aro 
making  money  and  are  satiafled  with  what  their  trees  are  doing,  and  yon 
can  also  find  for  every  one  such  man  a  dozen  others  who  had  originally 
equal  chances  for  success,  who  have  not  made  a  cent  and  never  expect  to. 

Either  the  peach  business  pays  in  Georgia,  or  it  doea  not.  Dozens  of 
men  are  pulling  up  their  trees  in  emphatic  affirmation  of  the  fact  that  it 
is  a  losing  game,  and  yet,  the  strange  part  of  it  is  that  right  next  door 
to  one  of  these  discouraged  orchardists  you  will  find  a  man  whose  care- 
folly  kept  accounts  demonstrate  that  he  is  making  more  money  in  peaches 
than  lie  could  get  from  the  same  land  in  cotton  or  corn. 

Let  us  coiuider  the  orchard  situation  as  it  exists  in  Georgia  today,  aa 
compared  with  the  orchard  business  of  the  Weet,  taking  for  comparison  a 
well  known  Colorado  peach  district. 

According  to  the  best  authorities  there  are  about  14  million  peach  trees 
in  Georgia.  Dividing  the  number  of  trees  by  the  number  of  owners  we 
find  the  Georgia  orchards  average  100  acres  iu  size.  Investigating  in  the 
Colorado  district  we  find  the  average  orchard  in  that  section  is  ten  acres. 

Coming  back  to  Georgia  and  figuring  on  the  basis  of  the  largest  crop 
ever  shipped,  6,300  cars,  and  making  a  generous  allowance  for  fruit 
shipped  by  express,  used  in  canneries  and  for  which  no  cars  were  furnished, 
we  get  the  rather  astonishing  and  humiliating  result  of  an  average  of  less 
than  one-fourth  of  a  crate  per  tree.  Inquiry  in  Colorado  again  brings  out 
the  fact  that  the  average  yield  of  an  eight  year  old  tree  there  is  eight 
boxes,  or  a  little  over  four  crates  to  the  tree. 

Beduciug  this  to  cold  figures,  it  means  that  the  Colorado  man  is  ship- 
ping more  fruit  from  his  ten  acres  than  his  Georgia  brother  ships  from  100 
acres.  This  is  an  astonishing  discrepancy  and  calls  for  an  explanation. 
When  we  have  investigated  market  and  labor  conditions,  climate,  water 
and  all  natural  conditions  we  find  that  Georgia  compares  favorably  with 
Colorado. 

The  real  explanation  is  that  the  Colorado  man  is  running  his  ten-acre 
orchard  on  up-to-the-minute  principles,  while  the  Georgia  man  is  growing 
happy-go-lucky  peaches,  just  as  his  grandfather  would  have  done  and  with 
the  same  generous  prodigality  of  acreage.  The  proof  of  this  statement 
lies  in  the  fact  that  whenever  the  Georgia  man  has  used  Colorado  methods 
in  running  hie  orchard  he  has  obtained  Colorado  results. 

As  an  example  of  what  can  be  done  in  Geoigia  I  want  to  give  yon 
the  record  of  Mr.  C.  J.  Hood's  100  acres  near  Cornelia.  In  the  six  seasons 
.since  the  first  crop  was  gathered  there  have  been  paid  the  cost  of  the 
land,  all  improvements  and  all  expenses,  and  in  addition  the  owner  has 
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had  profits  of  (24,302,  ar  at  the  rate  of  1243  an  acre  for  the  land  in  orchard, 
amounting  to  M0.60  a  jeax,  and  this  with  one  crop  failare  and  one  almost 
failnie  out  of  six  ciope. 

Aa  I  am  well  acquainted  with  th^  orchard  in  question  and  know  that 
it  is  uudoubtedl;  a  fine  sample  of  the  best  methods  of  intensive  orchard- 
ing, and  this  orchard  lies  in  a  region  auTToanded  bj  manj  other  orchsidB, 
soma  of  which,  while  equally'  well  favored  as  to  all  that  nature  can  do  to  make 
success  are  yet  comparative  failures,  simplj  because  the  owners  fail  to  give 
the  kind  of  care  that  would  change  failure  to  success. 

The  truth  is  that,  while  6,300  cars  from  14  million  trees  shows  an 
average  of  oue-quarUr  crate  to  the  tree,  the  quarter  crate  to  the  tree  was 
not  eveulj  distributed  over  14  million  trees.  If  it  had  been,  it  would  look 
discouraging  indeed  for  the  peach  business  here.  I  have  seen  fruit 
shipped  from  two  adjoining  orchards  in  Qeorgia,  where  the  variety  of  the 
fruit  was  the  same,  the  age  of  the  trees  equal  and  all  natural  conditions 
identical,  and  one  orchard  shipped  two  crates  per  tree,  while  the  other 
shipped  less  than  one-tenth  of  a  crate  per  tree. 

A  few  years  ago  a  gentleman  came  to  Georgia  for  the  purpose  of 
investigating  the  orchard  conditions  here.  He  had  previously  posted  him- 
self thoroughly  on  the  situation  in  the  West  and  knew  that  land  there 
adapted  to  the  orchard  business  would  cost  from  $400  to  »600  per  acre. 
He  convinced  himself  that  the  natural  conditions  here  were  as  favorable 
for  profitable  growing  of  fruit  as  they  were  in  the  West,  and  that  if  be 
same  intensive  methods  were  used  the  results  would  probably  be  quite 
satisfactory.  He  purchased  a  property  for  about  $25  an  aeie,  on  which 
there  were  a  few  hundred  trees  already  planted,  but  in  a  neglected  con- 
dition. Last  summer  I  had  the  pleasure  of  watching  tlie  gathering  of  his 
first  crop.  He  had  given  his  orchard  intensive  treatment.  The  soU  bad 
been  put  into  fine  condition  by  plowing  under  leguminous  crops.  He  had 
fertilized  early  in  the  season,  four  pounds  to  the  tree,  with  a  formula 
balanced  just  right,  enough  nitrogen  to  give  the  eiie  to  the  fruit  and  a 
flourishing  condition  to  the  foliage,  but  not  enough  to  make  soft  peaches; 
enough  potash  to  color  the  fruit  a  rosy  red  and  make  it  firm  for  shipping, 
and  enough  phosphate  to  balance  the  whole,  making  vigorous  tree  growth 
and  setting  new  buds.  He  had  sprayed  for  enrculio  and  scale  and  to 
overcome  the  tendency  to  brown  rot  to  which  the  old  part  of  his  orchard 
was  predisposed  because  of  neglect.  He  had  given  the  ground  shall'-- 
cultivation  up  to  crop  time.  When  be  gathered  his  crop  he  had  expert 
packers  put  up  his  fruit  in  the  best  known  way,  with  attractive  labels 
on  certain  crates,  and  he  sold  his  peaches  at  $1.75  a  crate  t.  o.  b.  There 
was  no  cull  heap  of  decaying  fruit  near  the  little  packing  house,  but  t'"~ 
culls  were  as  fine  as  many  orchardists  produce  for  shipping  fruit,  and  he 
shipped  them  in  crates  to  nearby  markets  and  sold  them  at  $1  i>ct  cmle. 

This  man  merely  brought  sound  business  sense  to  his  undertaking. 
He  planted  only  as  many  acres  as  be  could  afford  to  care  for  by  the 
most  intensive  methods  known.  His  fertilizing,  cultivating  and  spraying 
expenses  were  expected  and  provided  for  in  the  first  in3tanc«.    He  Is  no*' 
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looking  into  tbe  subject  of  orchard  hatera  to   fight  frost,  and  T  do  not 
doubt  he  will  make  a  auccess  of  that,  too,  if  he  attempta  it. 

He  can  truthfoUy  saj  that  he  is  doing  for  his  ordiard  eveiything  which 
science  and  experience  have  demonstrated  will  contribute  to  the  good  of 
his  treee.  There  are  few  orchardistB  in  Georgia  who  can  say  as  much  and 
the  reason  is  that  the  Southern  orchardiat  ia  too  often  an  orchardist  bj 
accident. 

Undoubtedlj  the  great  cause  of  failure  can  be  traced  to  the  indis- 
criminate  planting  of  large  acreage  under  the  impression  that  all  a  man 
bad  to  do  was  to  plant  a  lot  of  trees  and  just  let  them  grow. 

Swept  off  his  feet,  a  few  jrears  ago,  bj  the  reports  of  the  success  made 
in  peach  growing  bj  a  few  neighbors,  without  giving  the  question  propel 
thought  or  investigation  and  owning  boundless  acres  too  poor  for  cotton 
and  com  unless  liberally  fertilized  and  well  cultivated,  he  dedicated  these 
to  his  peach  orchard.  He  regards  his  orchard  today  as  a  side  issue. 
When  he  can  spare  the  time  he  gives  it  an  occasional  cultivation.  Pruning, 
worming,  spraying  for  diseases,  receive  spasmodic  attention.  He  takes 
no  thought  of  the  feeding  of  his  orchard,  so  that  fertilizing  does  not 
enter  into  his  plan  at  all.  Occasionally,  when  aU  natural  forces  combine 
to  produce  for  him  a  crop  of  fruit,  he  harvests,  packs  and  ships  it  in  the 
same  haphazard  waf  that  he  has  treated  the  subject  from  the  first,  and 
then  if  he  happens  to  hit  the  market  right,  he  pats  himself  complacentlj 
on  the  back  and  congratulates  himself  upon  his  fine  business  abili^.  If, 
however,  it  turns  out  that  his  returns  are  low  or  nil,  he  blames  every- 
thing and  everybody  for  the  result,  and  as  the  orchard  is  the  only  thing 
on  which  he  can  revenge  himself,  he  proceeds  to  give  it  greater  neglect  or 
pulls  it  up  by  the  roots  and  goes  back  to  planting  cotton  and  com. 

It  is  because  of  these  conditions  that  Georgia  today  is  averaging  a 
quarter  of  a  crate  per  tree.  Many  men  are  cutting  down  their  trees  this 
year,  and  I  have  invariably  found  that  their  orchards  had  never  been 
fertilized  or  summer-sprayed,  and  most  of  them  have  never  been  sprayed  for 
scale.  I  rejoice  in  the  deBtmction  of  these  treee.  It  makes  so  many  less 
of  the  kind  that  are  a  disgrace  to  the  industry.  On  the  other  hand,  wher- 
ever fou  find  a  highly  profitable  orchard,  spraying  and  fertilidng  have 
been  the  rule,  and  careful  cultivation. 

There  is  not  a  man  in  Georgia  who  would  take  the  average  red  hill- 
side and  expect  to  raise  a  good  crop  of  com  or  cotton  without  giving  it 
careful  cultivation  and  liberal  fertilization.  Such  a  man  would  be  a  fit 
subject  for  ridicule  in  any  community.  And  yet  he  asks  that  same  red 
hillside  to  produce  for  h'T"  a  bountiful  supply  of  peaches  yearly,  altho  if 
be  would  investigate  he  woold  find  that  it  requires  two  or  three  times  the 
amount  of  plant  food  to  produce  peaches  that  it  does  to  produce  cotton  or 
com.  Yet  be  asks  this  same  soil  to  produce  good,  healthy  trees  and  fruit 
and  refuses  to  furnish  either  care  or  food  to  enable  it  to  do  so.  No 
man  would  be  so  lost  to  all  reason  as  to  expect  success  if  he  applied  the 
some  methods  to  his  general  farming,  his  cattle  or  his  hogs,  that  he 
does  to  his  orchard. 

And,  now,  a  word  of  warning.    Another  craze  has  struck  the  country. 
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twd  now  apples  and  pecans  ftre  being  planted,  with  often  the  same  dis- 
regard for  resnlta  tbat  tuu  characteriud  the  planting  of  peaches.  It 
takes  no  prophet  to  predict  that  in  a  few  yean  there  will  be  another  lot  of 
disgruntled  orehardista,  who  will  be  digging  up  trees  because  their  hope  of 
getting  something  for  nothing  has  been  frustrated  b7  indignant  nature. 

It  seens  a  great  pity  that  it  shonld  be  neeeaaarj  to  make  sneh  an  ad- 
dreas  as  this.  The  facts  are  so  self-evident  tliat  argament  should  be  nn- 
oecessary.  Whj  a  tree,  becanse  it  is  a  tree,  should  be  expected  jeax  after 
jear  to  produce  more  food  stnff  from  an  acre  of  gronud  withotit  care  or 
uoorishment,  than  is  expected  from  plants  on  tbat  same  acre  is  to  me,  a 
mjsterj  that  can  onlj  be  explained  on  the  hjpothesiB  that  man  is  too 
stupid  and  careless  to  give  attention  to  anytliing  that  does  not  seem  to 
vociferously  demand  it.  He  knows  he  most  work  and  care  for  and 
feed  a  plant,  and  at  the  last  if  he  is  fortunate  he  maj  get  from  $60  to 
t7S  rstnms  from  his  acr^  and  that  if  he  neglects  it  he  will  get  nothing. 
On  the  contrary,  however,  his  peach  tree  is  there,  and  although  it  may 
be  poor  and  weakly,  it  grows  a  little,  it  struggles  to  put  forth  leaves  and 
blossoms  and,  occasionally  when  all  the  conditions  are  favorable  it  bears  some 
fmit,  all  this  in  spite  of  man's  neglect,  and  so  he  takes  the  chances,  and 
Qeorgia  peaches  average  a  quarter  of  a  crate  to  a  tree,  becanse  he  is 
among  ns. 

There  is  no  mysterious  secret,  by  the  use  of  i^icb  the  initiated  can 
make  money,  while  his  neighbor  is  doomed  to  failure.  The  whole  art  is 
open  to  the  world,  and  every  grower  who  will,  can  succeed.  Intenave 
orcharding  is  the  keynote  to  success.  Make  every  tree  in  your  orchard 
a  good,  sound,  healthy  tree.  Don't  plant  more  trees  than  you  can  con- 
veniently care  for.  Don't  expect  your  fruit  to  bring  as  good  price  as 
jonr  neighbor's  if  it  is  specked  with  brown  rot,  stung  by  curculio  or 
covered  with  scab.  Don 't  expect  buyers  to  pay  as  much  if  yon  are  care- 
less in  your  packing.  You  must  give  good  measure  and  well  grown,  weU 
packed  goods  if  you  want  to  be  a  top-notcber. 

Go  to  our  Government,  where  yon  will  find  full  and  explicit  informa- 
tion on  all  these  points,  carefully  prepared  and  printed  docoments  issued 
and  sent  without  cost  to  all  who  ask  for  them.  Go  to  onr  State  Ento- 
mologist, a  man  who  has  made,  and  is  making,  history  in  bis  war  on 
pestilential  insects,  enemies  of  our  orchards,  and  finally,  go  to  yonr  sac- 
cessful  neighbor  and  you  will  find  him  only  too  willing  to  help  you,  for  he 
is  glad  to  have  your  orchard  made  thrifty  and  profitable,  for  he  is  there- 
by reducing  the  menace  to  his  own  trees  from  contamination  of  a  dis- 
eased orchard. 

There  are  many  owners  of  la^e  orchards  in  Georgia,  who  are  fnllj 
aware  that  they  have  neglected  their  orchards  and  that  such  neglect 
does  not  pay,  but  their  defense  is,  that  while  the  spirit  is  willing,  the 
pocket  is  weak.  To  such  men  I  would  say  that  the  logical  course  is  to 
determine,  first,  how  much  money  Is  available  for  the  care  your  orcha'*, 
then  figure  how  mneh  it  will  cost  you  per  acre  in  yonr  locality  to  give 
the  intensive  care,  and  then  cut  your  acreage  down,  either  by  sale,  or 
with  an  ax,  to  the  nomber  of  acres  yon  can  afford.     6,000  troea,  well 
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cultivated,   fertilized   &nd   apcayed,   will   give  f&r  more  net   profit   to  70a 
than  20,000  trece  indifferently  cared  for. 

Mb.  Besokmakb:  Mr.  Lombard  has  given  ns  good 
advice,  and  I  want  to  see  some  of  our  members  just  put 
him  right  on  the  stand  and  oross  question  him.  He  has 
attacked  ns  pretty  severely,  but  justly  so.  There  are 
some  of  you  here,  no  doubt,  in  this  audience,  who  may  not 
agree  with  him,  but  I  for  one,  as  a  fruit  grower,  especial- 
ly in  the  line  of  peaches,  must  say  that  Mr.  Lombard  has 
touched  a  keynote  in  his  paper  tonight.  I  wish  that  more 
of  our  members  had  the  courage  to  ?tand  up  and  assail 
our  growers  as  Mr.  Lombard  has.  He  certainly  ought  to 
have  the  endorsement  of  every  grower  in  the  entire 
South.  It  i's  our  duty  to  stand  by  him,  and  help  biTn  out 
on  the  line  of  discussion  he  has  entered  into  here  tonight, 
and  Z  want  to  see  more  of  our  members  get  up  here  and 
express  themselves  on  the  line  Mr.  Lombard  has;  if  they 
agree  with  him,  let  them  say  so;  if  they  don't,  assail 
him. 

Ohaibuan  Hunt:  I  not  only  think  the  paper  most 
excellent,  loaded  with  mack  information,  but  it  was  so 
delightfully  entertaining  from  beginning  to  end. 

CoL.  "Wade:  I  happen  to  know  all  about  that  man. 
I  know  about  that  orchard,  and  I  shouldn't  wonder,  if  he 
was  giving  me  a  hit  on  a  part  of  mine.  He  came  up 
there,  bought  18  acres  of  my  orchard,  paid  $2600  for  it; 
he  went  to  work  on  it,  and  he  certainly  played  havoc  with 
those  18  acres,  but  he  took  $4500  off  of  it  before  the  year 
was  out,  and  he  knows  a  little  something  about  what  he 
is  talking  about.  I  know  I  am  goilty  in  some  respects; 
I  have  not  treated  my  orchard  right,  but  most  of  my 
neighbors  know  the  reason  why.  I  started  in  with  fifteen 
partners  in  the  business,  and  the  first  tiling  I  knew  they 
were  running  turpentine  all  over  God's  country  and  a 
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part  of  Florida,  and  so  I  made  up  my  mind  to  buy  th«n 
out.  We  had  300  or  400  acres  in  orchard,  and  instead  of 
having  a  million  or  two  back  of  me,  I  had  to  wait,  and  it 
made  a  heap  of  difference.  I  believe  I  know  how  it  ought 
to  be  done.  I  know  Hood's  ordiard  that  he  quotes. 
Hood  was  perfectly  unoonscions  that  it  was  going  to  be 
mentioned  here  tonight,  and  he  was  perfectly  unconscious 
that  it  was  in  the  Constitution  the  other  day,  and  that 
fourteen  other  papers  had  clipped  from  that  paper.  He 
is  President  of  the  First  National  Bank,  and  he  has  a 
habit  of  putting  everything  down  in  books.  A  man  offer- 
ed him  this  ordiard  for  $500.  He  took  it,  went  to  work 
on  it,  and  off  of  five  acres  he  took  $750  the  second  year, 
$1700  the  next  year,  $2500  the  next,  and  so  on.  It  shows 
that  intensive  cultivation,  putting  in  fertilizer  (he  had 
plenty  of  money,  and  he  proposed  to  try  it  out)  will  yield 
results.  Mr.  Hood's  orchard  is  a  success,  and  right  by 
the  side  of  it  are  orchards  dying  from  scale  and  lack  of 
care  and  cultivation. 

Now  some  of  us  prpbably  ought  to  go  into  our  or- 
chards with  the  ax.  Some  of  us  get  the  wrong  tree 
planted.  One  of  our  neighbors  took  out  10,000  trees. 
We  ought  to  take  them  out  and  bum  them,  lots  of  them. 
If  we  will  practice  in  Georgia  intensive  orcharding 
there  is  no  question  about  the  faet  that  Georgia  will  bo 
the  peach  State  of  the  Union.  There  are  three  little 
counties  in  the  western  part  of  Michigan,  that  send  out 
more  peaches  than  the  whole  State  of  Georgia,  through 
intensive  cultivation.  If  we  would  practice  that  in  (Geor- 
gia, instead  of  a  quarter  of  a  crate  per  tree  we  wonld 
take  out  four  crates  per  tree,  sixteen  times  as  much,  and 
It  makes  all  the  difference  in  the  world  in  the  cash  ae- 
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cotmt.    1  am  jso  glad  that  my  neighbor  has  brought  these 
points  out. 

Mb.  Qbeeb:  Oentlemen,  I  am  called  away  tomorrow 
and  cannot  be  with  you.  I  am  sent  here  by  the  Tifton 
Chamber  of  Oommerce  to  ask  that  this  Society  meet  in 
Tifton  nest  year.  We  have  a  welcome  for  you  that  will 
at  least  approach  that  which  Thomasville  has  given  ns, 
and  I  assure  yoo  we  will  do  all  we  can  to  make  it  quite  as 
warm.  I  desire  that  the  Secretary  will  enter  Tifton  as  a 
contestant  for  this  honor  next  year. 

Chairman  Hunt  stated  that  this  Society  appreciated 
this  invitation,  and  it  would  be  given  consideration  in 
due  course. 

Mr.  Wight  called  attention  to  a  sample  orchard 
heater— the  Underwood — which  was  on  exhibition  for 
the  inspection  by  the  members. 

At  8 :00  p.  m.  on  motion  the  evening  session  was  then 
adjourned.  At  nine  o'clock  a  hmidred  guests,  includ- 
ing many  charming  ladies  of  this  city,  sat  down  to  a  ban- 
quet at  the  Masury  Hotel.  Hon.  W.  I.  Mclntyre,  on  that 
occasion,  acted  as  toast-master,  and  he  was  never  more 
entertaining  nor  brilliant,  than  at  that  time.  His  intro- 
ductions of  the  various  speakers  were  very  appropriate 
and  his  sayings  were  keenly  enjoyed  by  every  one  pres- 
ent Each  speaker  responded  graciously  and  gracefully 
when  he  was  called  upon  and  an  elaboration  of  their 
talks  would  prove  interesting.  Those  responding  were 
Mr.  J.  H.  Merrill ;  Col.  Hunt,  of  Eatonton ;  Mr.  John 
Greer,  of  Tifton;  Prof.  Craig,  of  Cornell  University; 
Col.  White,  of  Canada;  Mr.  Simeon  J.  Drake,  of  New 
York;  Col.  I.  C.  Wade,  of  Cornelia;  Dr.  A.  D.  Little  and 
Mr.  W.  C.  Snodgrasa. 

Col.  Wade  paid  a  very  beautiful  tribute  to  the  ladies 
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when  he  presented  Miss  Culpepper  with,  a  North  Georgia 
apple,  designating  her  Qaeen  of  the  occasion  and  hoping 
that,  like  Atalante,  she  would  get  with  the  apple,  what- 
ever she  would  wish. 

The  following  is  the  menu  for  Uiat  occasion: 


Oerkin  Pickles  DMMed  Celery 

French  Boll* 

Yoong  Boaat  Taxkaj  ^th  DreoBiiiK. 

Cranbenr  Jellj  Sliced  TomatoM  on  Lettuce 

Fruit  Punch  Muasehino 

Boeette  Wafer*  Saratoga  Chips 

Thomas  Coiuitj  Pig,  Barbecned 

Stuffed  Egg  in  Lettuce  Neet 

Strawberriei  Whipped   Cream 

Golden  Hut  Cake 

White    Mountain    Lajer    Cake 

American  Cheese  Salted   Crackers 

Mixed  Fruit  Coffee 

MORNING  SESSION— FEBRUAKY  8,  1911. 

The  morning  session  was  called  to  order  by  the 
Chairman,  at  9 :30  a.  m. 

Chaibmau  Hunt  :  Is  it  your  pleasure  that  I  appoint 
the  Committees  on  Resolutions  and  Auditing  Treasur- 
er's books! 

Mr.  Berckmans  :  I  move  that  these  appointments  be 
left  entirely  with  the  Chair. 

This  motion  was  seconded  and  carried. 

Chairman  Hunt  :  I  will  appoint  as  the  Committee 
on  Kesolutions ;  Col.  John  P.  Fort,  of  Athens ;  Col.  John 
W.  Greer,  of  Tifton ;  Col.  I.  C.  Wade,  of  Cornelia. 

I  will  appoint  as  the  Committee  on  Auditing  Treas- 
urer's books:  Mr.  T.  K.  Lombard;  Mr.  B.  Von  Herff; 
Mr.  W.  T.  Gaulden. 

The  Chairman  then  read  out  the  following  standing 
Committees: 
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On  New  Fruits:  Prof.  T.  H.  McHatton,  Athens;  L, 
A.  Berekmans,  Augusta;  J.  B.  Wight,  Cairo;  H.  E. 
Staight,  Demorest;  Herbert  C.  White,  DeWitt 

On  Synonyms:  R.  C  Berekmans,  Augusta;  H.  B. 
Chase,  Huntsvllle,  Ala.;  O.  H.  Miller,  Rome, -Ga. 

On  Ornamental  and  Useful  Trees :  B.  W.  Hunt,  Ea- 
tonton;  Prof.  Alfred  Akennan,  Athens;  H.  L.  Boone, 
Valdosta;  B.  W.  Stone,  Thomaaville. 

On  Vegetable  Culture:  John  P.  Fort,  Athens;  H.  L. 
Long,  Leesburg;  John  A.  Cobb,  Americas;  Charles  S. 
Bohler,  Augusta;  R.  H.  Black,  Cornelia. 

On  Vegetables  and  Fruits  and  Transportation  of: 
I.  M.  Fleming,  Atlanta;  George  White,  Jr.,  Sparta;  T.  E. 
Lombard,  Cornelia;  A.  M.  Kitchen,  Baldwin;  I.  F. 
Murph,  Marshville. 

On  Legislation :  W.  H.  Felton,  Jr.,  Macon ;  Judge  H. 
L.  Long,  Leesbiirg;  Jno.  T.  West,  Thomson;  M.  J.  Teo- 
mans,  Dawson. 

On  Biology :  E.  L.  Worsham,  State  Entomologist,  At- 
lanta; A.  C.  Lewis,  Assistant  State  Entomologist,  At- 
lanta. 

Col.  Wade:  Mr.  Berekmans  has  suggested  an  idea 
that  I  believe  is  a  good  one,  and  that  is  that  we  have 
another  executive  officer,  of  our  organization — a  vie© 
president — independent  of  the  congressional-vice-presi- 
dents. According  to  our  Constitution  it  would  take  a 
three-fourths  vote  to  change  it,  so  as  to  admit  of  this  new 
executive  officer.  Therefore  I  rise  to  make  a  motion  that 
we  vote  now  upon  changing  our  Constitution,  that  we 
may  be  able  to  add  another  officer,  a  general  vice-presi- 
dent, to  our  list  of  officers.  It  does  seem  to  me  that  we 
need  it,  and  I  know  of  no  other  organization  that  has 
no  vice-president.     Therefore  I  move  that  we  change 
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OBr  CoDBtitation,  that  we  may  add  to  onr  regular  officers 
a  vice-president 

This  motion  was  seconded  and  carried. 

The  Chairman  then  presented  Prof.  John  Craig,  of 
Cornell  University,  who  delivered  the  following  interest- 
ing address  before  the  Society : 

iMPREsaroNS  or  a  nbwcomeh. 

It  jj  my  pleasure  and  privilege  to  come  among  you,  not  merely  aa  > 
viaitor,  but  as  brother  frait  grower.  A  man  can  htu^y  i^Ib'tm  residential 
privileges  nnlefls  be  has  reaUy  saaociated  hia  intereata  with  the  soil  in 
some  tangible  way.  I  know  of  no  mora  effective  manner  of  doing  this 
than  by  planting  a  tree;  for  the  man  who  does  this  actually  ties  himself 
to  the  ground.  It  Axes  him.  He  becomes  attached  to  the  plant  inhabi- 
tants of  the  soil,  and  the  horticulturist  with  the  right  ideals  must  have  an 
affectionate  regard  for  the  occupants  of  the  land,  for  those  organisms 
which  are  directly  dependent  upon  the  soil  for  their  daily  sustenance. 

While  my  personal  intereata  in  Georgia  fruit  growing  are  rather  nar- 
row, my  general  interest  is  wide.  In  fact,  as  wide  aa  the  boundaries  of 
horticulture.  It  may  not  be  without  point  or  interest  to  you  to  know  that 
my  earlier  proclivities  in  horticultural  lines  were  vastly  stimulated  by  the 
worthy  example  of  the  man  who,  for  thirty-four  years,  acted  as  the  chief 
executive  of  this  Society.  I  therefore  take  thia  opportunity  of  presenting 
my  warm  contribution  to  the  tribute  which  you  are  properly  according  thia 
diBtinfjuished  citizen  and  eminent  horticulturist,  who  haa  for  ao  many  years 
guided,  aided  and  energized  the  horticulture,  not  only  of  Georgia,  but  of 
the  whole  South.  Prosper  Julius  Berckmana  represents  a  type  of  horticul- 
turist now  almost  wholly  extinct.  He  was  at  once  a  naturalist  and  a  fruit 
grower,  a  sckntist  and  a  business  man.  His  example  and  his  aid  was  of  in- 
estimable value  to  the  horticulture  of  the  South,  and  his  record  should 
stand  as  an  ideal  for  the  young  men  of  the  generation  to  come. 

If  a  personal  allusion  may  be  permitted,  I  may  say  that  I  was  at- 
tracted to  Georgia  by  its  pleasing  climate,  its  attractive  stretches  of 
tillable  soil  so  admirably  adapted  to  a  Urge  variety  of  farm  and  orchard 
products.  It  is  a  trite  saying  that  man  likes  variety  in  life.  No  climate 
is  sufficiently  perfect  to  be  completely  satisfying  as  steady  diet.  The 
majesty  and  energizing  influence  of  a  Northern  winter  in  its  varying  as- 
pects is  quite  as  attractive,  to  many,  as  the  balmy  cephyrs  and  warm 
suDiihiDe  of  the  South ;  but  both  are  likely  to  pall  when  continually  in 
cvideucc.  There  is,  therefore,  a  demand  for  change,  if  not  a  need  for  this, 
and  BO,  following  the  example  of  the  birds  and  indeed  of  the  luxurious  Bo- 
mens,  we  would  nest  as  conditions  favor  in  different  parts  of  the  country. 
This  is  one  reason  for  my  accepting  the  privUeges  of  a  cultivator  of  the 
soil   in  your  midst.     Another  reason  associates  itself  with   a  more  sordid 
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side  of  life,  still  a  necssiarj'  one,  the  iiuiDe7-gettiiig  side.  While  neceaaaiy 
it  nwj'  not  be,  and  sometiineB  ia  not,  agreeable. 

iij  own  belief  ia  that  Georgia  powemes,  perhaps  unsurpaseed  oppor- 
tnuities  in  farming,  and,  having  horticultural  pToctiTities,  I  cannot  refrain 
from  SBjing,  in  fruit  growing.  It  ia  undoubtedly  preemnptioua  on  mj 
part  to  offer  advice  on  each  limited  acquaintance  with  yoor  natural  condi- 
tions, and  the  resources  and  poaaibUities  of  jour  aoil  and  climate.  Nevor- 
theleas,  we  learn  hj  travel  and  studj.  He  who  uses  hia  eyoa  and  intelligence 
to  their  fullest  poasibilities  may  gather  leaaoua  to  advantage  to  himself, 
and  poaaibly  to  hia  brethren. 

It  ia  apparent  that  there  are  certain  fundamental  preblems  common 
to  all  parts  of  the  country.  Such  a  problem  aa  the  conaervation  of  soil 
fertility  presses  on  practically  all  parte  of  the  country.  In  no  aeetion  is 
it  of  more  importance  than  in  the  South, 

The  growing  of  the  crop  adapted  to  the  locality  is  another  phase  of 
the  horticulturaJ  and  agricultural  problem  which  often  determinea  aucceaa 
or  faOure.  It  ia  uaeleea  waste  of  energy  to  attempt  a  crop  in  a  locality 
80  onauited  that  the  product  will  in  no  wise  compete  with  that  of  anothei 
region  more  advantage  oualy  aitnated.  All  this  means  the  application  of 
intdligence  to  the  problem  in  band.  It  meana  the  influence  of  man.  We 
hear  of  ahining  ancceaaes  in  fruit  growing  or  In  farming  here  and  there, 
When  these  are  examined,  when  the  aitnation  has  been  studied  in  all  its 
aspects,  we  find  that  the  real  discovery  has  not  been  ao  much  unique  natural 
advantages  as  the  man  behind  the  project.  8ome  one  has  directed  the 
campaign.  Of  course  we  admit  that  "Inc^  strikes"  occur  now  and  then, 
but  the  reward  of  success  ia  usually  measured  in  terms  of  brains  and  their 
application. 

It  is  most  gratifying  to  note  in  thia  connection  that  no  part  of  the 
country  la  making  greater  progress  in  the  advancement  of  agricultural 
Education  than  the  State  of  Georgia.  This  State  stands  out  aa  a  notable 
example  of  the  will  and  the  ability  of  the  people  of  the  open  country  to 
co-opefate  with  the  legislative  bodiea  in  establishing  education  upon  a 
thoroughly  ayatematic  and  logical  basis.  In  this  connection,  it  ia  mj 
pleaanre  to  congratulate  you  on  jour  progrees  and  your  proapects. 

But  t  am  to  say  aomething  to  you  on  the  horticultural  possibilities  in 
Oeorgia.  J  have  had  some  opportunity  of  ganging  theae  during  periodical 
visits  covering  a  period  of  some  ten  yeara.  During  this  time,  I  have  viaited 
most  parts  of  the  State,  and  seen  the  results  of  well  directed  aa  trell  as 
ill  directed  effort,  and  shall  make  bold  to  offer  some  suggestions  as  to 
the  lines  along  which  horticultural  efCort  might  properly  be  directed  in 
the  future. 

1,  Apple  Growing.  Time  was  when  it  was  thought  tliat  apple-growing 
was  confined  to  the  cooler  regions  of  the  Northeast,  including  the  States 
mrranndiug  or  adjoining  New  England.  But  the  apple  region  has  ex- 
tended from  the  East  to  the  Pacific  boundary  on  the  Weat,  and  from  the 
North  to  the  elevated  regiona  of  the  Gulf  States.  There  are  great  con- 
suming centers  in  the  South,  increasing  in  conauming  capacity  every  year, 
which  ahould  be  supplied  with  home-grown  apples.     The  hilly  lands  of 
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North  QeoTgiK  are  admirsblr  Bd&pt«d  for  the  production  of  high-daw 
aummer  and  winter  fruita.  The  climate  ia  aa  favoTttble  aa  the  aoiL  In 
the  eultintion  of  orcharda  in  theae  loealitiee,  I  nonld  not  sdfise  the 
groning  of  late  aununer  and  early  anttunn  varietiea,  for  in  mj  judgment, 
theee  would  meet  disaatroua  competition  both  in  Northern  and  Sonthern 
market*;  but  it  aeema  to  me  that  there  ia  a  oniqoe  and  very  promiaine- 
opportunity  for  the  growing  of  earl^  aummer  and  late  winter  t7P«  •>' 
applee,  such  aa  the  Bed  June,  and  posaibly  Yellow  Tranaparent,  repieeent- 
Ing  the  flrat-claaa,  York  Imperial  and  Wineaapi,  repreaenting  the  aeeondr 
Becently  there  haa  come  to  mj  notice  apples  grown  in  that  locality  whick 
were  aa  fine,  both  in  appearance  and  quality,  aa  any  which  can  be  pro- 
duced  in  the  country. 

2.  Peach  Culture.  Georgia  has  done  a  great  deal  to  advertise  the 
United  States  as  a  land  in  which  the  flneet  of  the  stone  fruit  may  be 
grown  in  high  quality  and  great  abundance.  But  peeeh  culture  has  struggled 
against  at  least  three  serious  difficulties.  These  are  (a)  brown  rot  and 
insects,  (b)  late  fToets,  (c)  marketing  tronblea  As  an  outsider  and  one 
knowing  comparatively  little  of  the  workings  of  this  industry,  it  ia  plain 
to  me  that  the  outlook  baa  vastly  improved.  With  the  results  of  the 
splendid  work  of  Scott  and  others  in  the  use  of  lime-sulphur  as  a  summer 
spray,  we  have  a  remedy  which  will  enable  ua  to  hold  these  aerions  enemies 
in  check,  and  bucccbb  will  come  largely  in  proportioD  as  perseverance  and 
intelligence  are  used  in  applying  this  remedy.  Again,  the  results  of  our 
fruit  growing  frienda  of  the  intermountain  region  in  combating  the  deelrue- 
tive  efTects  of  late  frosts  by  the  use  of  devices  which  warm  the  atmosphere, 
have  suggeeted  to  all  parts  of  the  fruit  country  where  frosts,  instead  of 
freezes  are  the  injurious  agents,  a  posaible  means  of  circumventing  this 
source  of  loss.  Methods  of  orchard  heating  are  rapidly  becoming  systema- 
tized and  approaching  the  feasible  stage.  Peach  growers  of  Georgia  will  do 
well  to  keep  up  with  the  latest  there  is  to  be  gathered  on  this  subject,  and  • 
will  also  de  well  to  institute  small  experiments  on  their  own  account. 

The  third  feature,  bearing  on  marketing  troublea,  has  been  taken  hold 
of  by  your  progressive  growers  in  an  energetic  and  businesslike  manner, 
and  the  cO'operation  of  the  growers  in  marketing  of  orchard  prodaets  la 
one  of  the  bright  spots  in  the  horticultural  history  of  your  State.  The 
feature  of  standing  together  and  working  for  mutual  interests  is  the 
most  important  of  all. 

3.  Fig  Ciilture.  I  place  this  in  the  list  in  a  tentative  way.  I  raise 
the  question,  what  of  flg  eulturef  What  are  its  prospectsT  Here  we  have 
a  crop  which  under  favorable  climatic  conditions  is  a  very  profitable  one. 
It  is  a  crop  which  appeals  to  me.  It  ia  one  which  the  investor  need  not 
wait  an  interminable  period  for  a  return  on  his  investment.  On  the  other 
hand,  the  fruit  is  perishable  and,  therefore,  requires  prompt  attention  in 
the  handling.  There  are,  however,  in  my  judgment,  large  possibilltiea  for 
the  development  of  a  flg  growing  enterprise  associated  with  the  conserving 
of  the  fruit,  either  in  the  candied  or  canned  form.  This  fruit  is  capable 
of  being  much  more  widely  exploited  than  is  the  case  at  the  preaent  time. 
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Is  not  fg  zoning  a.  subject  northf  of  a  demout ration  bj  joxa  State 
Experuuent  StatioiL  aimed  to  elncidate  its  commercial  poaaibilitieet 

4.  Pear  Growing.  This  is  an  industry,  from  the  casnal  observer '■ 
standpoint,  app«an  to  be  falling  into  disrepute  in  many  sectibna  of 
OeoTgia.  Prom  the  at&udpoint  of  the  pear  grower  of  the  North,  who  ia 
aeenatomed  to  regard  peu  blight  as  an  enemy  which  must  be  tre&ted  with 
the  utmoet  rigidity  and  sereTity,  the  iaisser  fairs  methods  of  the  Georgia 
grower  seem  altogether  too  easy.  The  only  way  in  which  the  Northern 
pear  grower  can  expect  to  maintain  his  plantation  in  a  healthy,  profitable 
condition  is  to  cut  out  and  deetroy  the  blight  as  it  appears.  This  is  also 
the  experience  and  the  pmctlce  of  the  best  growers  of  the  Pacific  Coast. 
I  make  bold  to  state  that  my  belief  is  strong  in  the  possibilities  of  pear 
growing  in  Georgia,  provided  the  grower  appreciates  two  things:  first, 
the  necessity  of  practicing  sanitation  to  eliminate  pear  blight,  and  second, 
the  fact  that  the  bearing  pear  orchard  makes  a  heavy  and  continnal  draft 
npoD  the  soil,  and  that  provision  for  maintaining  the  soil  fertility  must 
be  made,  a  provision  fully  equal  to  that  demanded  by  other  farm  crops. 

5.  Pecan  Culture.  In  this  field,  I  may  speak  from  personal  experience. 
The  expansion  of  pecan  orchards  in  South  Georgia  and  North  Florida 
may  properly  be  said  to  be  phenomenal  during  the  past  five  years.  Per- 
haps the  expansion  has  been  greater  than  warranted  by  our  knowledge  of 
the  posaibilities  of  this  crop.  It  is  unqnestionabfy  inevitable  that  some 
enthosiaHtic  and  perhaps  poorly  informed  persons  will  fail,  and  meet 
serious  lose.  These  failures  can  probably  be  ascribed  to  insufficient  capital, 
lack  of  knowledge,  and  perhaps  lack  of  business  ability  and  experience. 
It  is  fair  to  say  that  those  who  are  now  investing  in  targe  pecan  orchards 
are  engaging  in  speculative  enterprises  to  a  considerable  extent;  for  the  in- 
dustry is  too  young  to  warrant  any  one  claiming  full  knowledge  of  its 
possibilities.  My  own  faith  in  the  future  of  the  industry  is  strong,  or  I 
would  not  have  embarked  so  heavily;  for  this  is  not  a  case  where  the  joy  of 
mere  speenlation  is  the  attractive  feature.  As  in  other  phases  of  orchard 
work,  undoubted  success  will  reward  the  grower  in  proportion  as  intelli- 
gence, skill  and  perseverance  are  applied  to  the  problem  in  hand. 

May  I  suggest  one  phase  of  the  problem  of  land  management  in 
Oeorgia,  which  from  my  point  of  view,  is  capable  of  large  improvementf 
I  refer  to  the  common  practice  in  the  use  of  fertilizers.  It  does  not  ap- 
pear to  roe  that  the  average  fruit  grower  and  farmer  have  adequate  appre- 
ciation of  the  role  of  burons  in  relation  to  plant  food.  I  might  have  said 
the  role  of  humus  in  relation  to  the  release  of  plant  food,  and  had  I  done 
so,  this  wonld  have  expressed  the  idea  more  forcefully.  I  can  say  release 
advisedly,  because  most  of  the  soils  contain  in  themselves  enough  mineral 
foods  to  grow  satisfactory  crops,  either  of  farm  produce  or  orchard  pro- 
duce, if  we  make  these  foods  available.  It  appeals  to  me  that  the 
Southern  grower  as  well  as  the  Northern  grower  is  much  too  prone  to 
lean  on  the  fertilizer  bag  for  quick  results  instead  of  supplying  his  soil 
with  potential  plant  food  in  the  form  of  decaying  vegetable  matter.  Most 
of  us  are  aware  of  the  important  mission  of  humus,  most  of  us  know  that 
t  of  moisture,  that  it  provides  a  home  for  nitrifying  bae- 
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teria,  and  in  thia  wa^  aids  in  the  rendering  aT&ilable  of  the  minenl  food 
of  the  soil  J  but  few  of  us  keep  tbia  vtittly  important  prindple  BolBdeiiUy 
ineorporated  in  our  pnetic&  It  is  a  principle  which  obtaina  in  toil  cul- 
ture in  all  parts  of  the  eonntry.  It  has  nndonbtedlj  greater  force  in  the 
South  where  soil  activities  are  more  pronounced  than  ebewher^  but  the 
queetion  arises,  is  it  recogniied  and  has  the  application  of  tbe  principle 
more  general  use  in  the  South  than  elsewheref  If  I  succeed  in  leaving  no 
other  thought  with  jmi  than  the  thought  which  embodies  the  unportanc« 
of  maintainitig  an  ample  store  of  humus  in  the  soil  by  the  growing  and 
turning  under  the  green  crops,  and  if  that  thought  finds  anj  response  in 
jour  practice,  1  ahaU  feel  that  these  minutes  have  been  weU  spent. 

Col.  I.  C.  Wade:  In  speaking  of  pear  blight,  Prof. 
Craig,  aside  from  his  paper,  stated  that  they  coold  con- 
trol not  only  pear  blight,  bnt  apple  blight;  I  wonld  like 
for  him  to  state  how  they  control  the  apple  blight. 

Pbof.  Ceaiq  :  Both  apple  and  pear  blight  have  been 
controlled  in  New  York  State  by  cutting  out,  during  the 
growing  season,  and  more  particularly  at  the  close  of  the 
growing  season,  every  infested  portion  of  the  trees.  It 
looks  like  a  big  job ;  it  is  a  big  job  at  the  outset,  but,  as 
the  infected  portions  are  cot  out  the  disease  lessens  each 
year,  and  you  will  come  to  a  time  (we  have  reached  it  in 
three  years  in  working  on  the  same  orchard)  when  there 
is  practically  nothing.  Our  first  experiment  in  this  line 
covered  an  orchard  of  15  acres  about  six  miles  from  our 
college,  and  a  man  was  put  into  that  orchard  during  the 
summer,  provided  with  a  ladder,  sack,  knife,  and  disin- 
fecting liquid  which  can  be  bi-chloride  of  mercury  or 
copper  sulphate,  and  he  wias  instructed  to  cut  it  out,  and 
not  leave  a  particle  of  diseased  wood  in  the  orchard. 
"Where  the  disease  appeared  on  branches  or  in  the  forks 
of  the  tree,  it  developed  a  canker  type;  it  was  cut  out 
and  painted  with  Bordeaux  mixture ;  and  so  on  each  year 
the  same  thing  was  done.  That  orchard  is  in  a  healthy 
condition  and  the  blight  can  be  properly  said  to  be  com- 
pletely and  eflTiciently  controlled.    It  is  likely  to  be  re- 
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infected  from  time  to  time.     The  fact  that  you  have 
stopped  the  blight  now  does  not  of  course  mean  that  it 
won't  return  any  more. 
CoL.  Wade;     We  do  that. 

Fbof.  Craiq:  It  is  nothing  new,  except  that  some- 
times we  don't  realize  the  necessity  of  complete  and 
thorough  work. 

Mb.  Von  Hehff  :  It  must  be  considered  that  the  dis- 
ease, pear  blight,  is  very  much  more  virulent  in  the  South 
than  in  the  North.  We  grow  pears  in  New  Tffrk  State, 
in  spite  of  the  blight,  that  it  would  be  quite  impossible  to 
produce  here.  The  disease  is  less  vindent  than  it  is  here, 
and  I  doubt  very  much  if  the  process  referred  to  would 
be  best  in  the  South.  In  fact,  I  can  cite  an  example. 
About  ten  years  ago  the  same  method  was  tried  in'  North 
Carolina,  and  in  a  most  thorough  manner.  We  followed 
up  every  twig,  and  cut  out  everything  and  painted  after- 
wards, and  the  blight  continued  just  the  same  as  before, 
and  did  as  much  injury.  We  did  find,  however,  that  not 
cultivating  so  as  to  prevent  the  suckers  from  coming  up, 
and  prevent  a  sappy  growth  contributed  greatly  to  reduce 
the  blight.  People  who  didn't  pay  much  attention  to 
their  pear  trees  were  the  best  off,  and  those  who  paid 
the  most  attention  to  them  were  the  most  affected. 

Pbop.  Craig  :  I  was  exactly  of  Mr.  Von  Herff 's  opin- 
ion ten  years  ago.  I  have  seen  the  same  effort  expended 
on  attempting  to  control  pear  blight,  that  he  describes, 
■with  practically  the  same  results.  We  miss  one  funda- 
mental point.  We  carry  on  our  work  during  the  summer, 
but  we  do  not  make  that  careful  scrutinizing  examina- 
tion that  is  absolutely  necessary,  in  the  fall  of  the  year, 
to  cut  all  the  diseased  pear  twigs  which  maintain 
or  carry  the  germs  over  to  the  next  season.    If  you  cleaa 
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them  at  that  time  yoa  have  no  germs  to  start  the  next 
season.  That  is  the  important  time,  the  complete  eradi- 
cation of  ihe  disease  at  the  close  of  the  season. 

Mb.  Lombabd:  In  cutting  ont  these  diseased  trees, 
do  they  Bterilze  the  tools?  If  the  man  cuts  out  the 
blight  with  a  pruning  knife,  w'hen  he  goes  to  another  part 
of  the  tree  or  to  another  tree,  should  he  not  sterilize  his 
knife? 

Pbof.  Cbaiq: — Certainly. 

Mb.  Black  :  Regarding  those  pieces  of  bark,  I  would 
like  to  ask  whether  the  man  shotild  not  try  to  save  the 
bark,  and  carry  it  out  of  the  orchard? 

Pbof.  Cbaig  :  Most  decidedly.  I  read  an  article  some 
time  ago,  in  which  it  was  claimed  by  a  man  working  in 
California  for  the  Government  that,  if  the  bark  was 
dropped  on  the  ground,  and  dried  in  the  hot  sun,  the 
germ  would  die.  That  may  be  true,  but  California  has 
one  condition,  and  Georgia  is  another  proposition.  Yoa 
have  your  dry  season  in  California,  and  any  thing  that 
lays  out  for  three  weeks  under  a  California  sun  is  pretty 
nearly  dead.    That  is  an  entirely  different  story  here. 

Mb.  Von  Hebpf:  Can  you  give  an  idea  of  the  cost 
per  tree  of  adopting  your  method? 

Pbof.  Cbaiq:    $1.50  per  day  for  the  man's  time. 

Chaieman  Hunt:  "What  do  you  do  with  the  neigh- 
boring pear  orchards? 

Pbof.  Cbaiq:  Of  course  you  want  to  get  your  neigh- 
bors to  co-operate  if  you  can,  and  all  of  you  fight  the 
blight  simultaneously,  but  whether  you  get  them  to  co- 
operate or  not,  you  have  got  to  fight  it.  Now  in  the  San 
Jose  scale  or  brown  rot  that's  true — ^yon  have  got  to 
have  your  neighbors  to  co-operate — ^but  in  this  case  I 
don't  think  one  should  give  up  the  struj^le  simply  be- 
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cause  his  neighbors  don 't  start  in  with  him.  If  he  makes 
good  the  neighbors  will  follow  the  game. 

Pbop.  T.  H.  McHatton:  Is  it  your  opinion  that 
blight  will  live  on  small  twigs  all  winter  in  this  section! 

Peof.  Cbaig  :  I  would  not  pass  as  an  anthority,  but 
■it  is  my  opinion  that  it  does.    I  wonld  not  say  positively. 

Secbetabt  Wight  :  I  think,  as  pear  blight  is  a  very 
important  point,  a  statement  of  an  effort  to  control  it 
might  be  of  interest  here. 

Mb.  Bebokma2ts:  The  Board  of  Entomolc^y  has 
been  carrying  on  some  very  interesting  experiments  for 
the  past  five  years  in  an  orchard  over  in  McDuffie  county, 
owned  by  Mr.  John  D.  West,  and  I  understand  that  Mr. 
Lewis,  of  the  Entomological  Board,  has  just  made  a  trip 
over  there,  and  he  has  some  interesting  data.  I  would 
like  to  see  if  we  can't  get  a  statement  from  him  as  to 
what  has  been  the  result  there.  The  orchard  has  come 
under  my  close  observation,  and  I  have  noticed  a  deraded 
improvement,  in  the  general  condition  of  the  trees  and 
the  production. 

Ma.  Stucket  :  I  wish  to  state  that  Mr.  Lewis  is  not 
feeling  so  well  this  morning,  which  accounts  for  the  fact 
that  he  has  not  yet  come  in. 

Secbetabt  Wight:  I  think  a  statemait  of  an  effort 
to  control  the  pear  blight  in  this  section  might  be  of 
interest.  Some  ei^^t  or  nine  years  ago  I  solicited  tha 
Department  to  attempt  to  control  the  blight  in  an  or- 
chard of  3000  trees  I  have  at  Cairo.  The  Department 
tried  for  three  years  to  control  the  blight  in  this  ordiard 
and  failed.  There  is  as  much  blight  there  now  as  there 
is  in  a  neighboring  orchard,  where  no  effort  has  been 
made  to  control  it  at  all.  I  believe  the  trouble  is,  Mr. 
President,  that  it  will  be  impossible  to  control  the  blight 
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in  this  Section  until  we  have  inspection  and  cntting  out 
of  the  blight  from  every  tree  in  the  section.  We  will 
have  blight  as  long  as  we  have  pear  and  apple  trees  un- 
less we  oome  to  that.  Frof.  €raig  spoke  of  the  neglected 
condition,  in  which  our  pear  orchards  are  in  this  section. 
They  are  neglected,  Mr.  Chairman,  simply  from  the* 
fact  that  we  find  that  when  we  cultivate  them,  and  ferti- 
lize them,  and  stimulate  growth,  we  stimnlate  blight  to 
snch  an  extent  that  it  kills  the  tree.  We  have  neglected 
them  for  the  simple  reason  that  the  more  we  neglect  them 
the  better  they  do. 

Peop.  MoHatton:    Do  you  prune  those  trees  at  all  f 

Sechetaby  Wight:  No,  except  to  cut  the  limbs  out  of 
of  the  way  of  plows. 

Peop,  McHatton:  Ordinary  pruning  does  not  in- 
crease the  blight! 

Seceetaet  Wight:  No,  sir.  We  prune  them  when 
we  are  trying  to  control  the  blight;  otherwise  we  do  not. 

Chaibmaw  Hunt  :  We  will  next  hear  from  Prof.  H. 
P.  Stackey,  of  the  Georgia  Experiment  Station,  on 
"Plum  Wilt  and  Black  Kot  of  Tomatoes." 

Prof.  Stuckey,  after  expressing  his  regrets  that  Mr. 
Temple  of  the  Experiment  Station  was  not  able  to  be 
present,  delivered  two  separate  papers,  the  first  on 
"Plum  Wilt,"  and  the  second  ab  "The  Blossom  End  Rot 
of  the  Tomato,"  both  of  which  follow  in  the  order  in 
which  they  were  presented. 

THE  PLUM  WILT. 
H.  p.  Stozet,  Hortienlturist,  Geoi^ia  Experiment  Station. 
Plum  wj]t  iB  eoniparatiTelj  a  new  dtBease,  having  been  obseired  first  at 
the  Georgia  Experiment  Station  and  in  that  -vicinity  about  1903  or  1D04. 
Some  obBerrations  on  this  disease  were  made  and  published  hy  Prof.  H, 
N.  Stames  in  bulletin  No.  68,  of  the  Georgia  Experiment  Station.  Whil« 
he  drew  no  eondosione,  be  nas  of  the  opinion  that  the  diaease  was  of  tme- 
terial  origin. 


^.y  Google 


Following  Mr.  Stamea,  Prof.  T.  H.  McHatton  took  op  the  work  on 
this  disease.  However,  he  did  not  have  Hufficient  time  to  complete  hi8  «c- 
perimentH,  and  therefore  drew  no  conduBions. 

A  little  more  than  two  yeara  ago,  Mr.  J.  C.  Temple,  the  Station  Bacteri- 
ologist, and  I  outlined  experiments  for  work  together  on  the  same  diBeaae. 

Although  the  work  is  stiU  in  propeBS,  we  think  the  resnJti  up  to 
date  are  worthy  of  being  reported  upon. 

The  Naiobe  or  thx  Diszabe. 

The  diseaae  attacks  Japanese  and  hybrid  plums  mainly.  However, 
the  native  ploma  are  Dot  altogether  exempt.  In  some  localities,  it  has 
made  the  growing  of  Japanese  and  hybrid  plums  almost  impossible. 

The  outward  symptoms  are  readily  detected.  In  the  early  spring  the 
trees  put  out  healthy,  vigorous  leaTea.  The  fiist  outward  sign  of  the  dis- 
ease is  tbe  sudden  wilting  of  the  foliage  of  one  or  more  of  the  branches. 
The  leaves  wilt  almost  as  suddenly  as  thou{^  the  branches  were  cut  off.  In 
two  or  three  days  they  dry,  and  in  a  week  or  ten  days  the  leaves  drop, 
leaving  thf  limbfl  bare.  Sometimes  the  whole  tree  will  wilt  and  die  sud- 
denly. At  other  times  only  ooe  limb  may  be  attacked  at  first  and  the  dis- 
ease spread,  limb  by  limb,  until  the  whole  tree  is  dead.  Again  only  a 
few  branches  of  the  tree  wiU  die  the  first  season,  and  the  remaining 
branches  die  the  second  season. 

The  tree,  when  once  infected,  seldom  if  ever  recovera,  and  few  survive 
the  second  season.  Tbe  disease  often  appears  in  the  early  spring  when  the 
leaves  are  no  more  than  one  fourth  grown,  and  continues  to  wilt  trees  until 
late  in  the  summer. 

This  sudden  wilting  of  the  foliage  does  not  necessarily  mean  that  the 
disease  appears  suddenly,  for  a  close  examination  of  the  tree  will  often 
reveal  the  fact  that  it  is  diseased  for  some  time  before  the  foliage  wilts. 
This  disease  seems  to  attack  first  the  cambium,  or  inner  bark,  so  that  the 
bark  on  diseased  trees  is  found  to  be  slightly  shrunken.  If  this  ^mnken 
bark  be  stripped  off,  the  darkened  cambium  layer  beneath  will  show  the 
presence  of  the  disease.  This  darkened  cambium  spreads  with  the  spread 
of  the  disease  and  as  soon  as  it  girdles  the  limb  the  foliage  of  that  limb 
wilts. 

DlSTRIBDTIOH    OP    THE    DISEASE. 

In  order  to  learn  something  of  the  distribution  of  the  disease,  we 
sent  out  ISO  circular  letters  with  return  postal  cards,  asking  questions 
concerning  the  malady  .  The  letters  were  sent  to  prominent  bortionlturists, 
nnrserymen  and  orchardists  of  Georgia,  and  abo  to  several  other  Southern 
States.  From  the  150  circular  letters  sent  out,  66  replies  were  received. 
Fifteen  of  these  replies  gave  information  regarding  the  ravages  of  the 
disease  in  the  difFerent  localities  .  The  other  fifty-one  replies  showed  no 
familiarity  with  the  disease. 

In  Georgia,  the  disease  was  found  near  the  following  places:  La 
Orange,  Warthen,  Pomona,  Marshallville,  Bnllochville,  Port  Valley,  Mon- 
tecuma,  Oconee,  Augnsta,  Atlanta,  Fort  McPherson,  GriflSn,  Orchard  Hill 
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ftSd  Conoord.     Jodgiag  fiom  thi*  distribntiaa,  it  is  miAmt  that  tb*  tfp* 
of  Mil  fa»  little  effect,  if  Uiy,  on  the  diwaM. 

Bepliee  from  California,  Florida,  Lomaiaiia,  UiMoori  and  Texsa  indt 
eate  an  aboenee  of  the  diaeaae  in  thow  States.  Howerer,  so  few  letten, 
wore  sent  to  those  States  that  it  ma  impossible  to  make  a  thMoo^  can- 
Tiw  of  conditions  thera. 

In  addition  to  the  distribution  in  Georgia,  the  disease  was  located  in 
the  following  States:  North  Carolina,  Bonth  Carolina,  and  Alabama.  A 
more  thorongh  canTsas  might  show  the  diseaae  to  be  more  broadly  dis- 
tribnted. 

DiBK&sx  Unknown  to  Jap  an. 

In  order  to  ascertain  whether  the  disease  is  indigesoie  to  Ameriea  o> 
whether  it  accompanied  the  Japanese  plums  from  their  native  horns,  we 
wrote  Director  N.  Matsoi,  of  the  Agjieattaral  College,  Tokyo  Imperial 
TJniTeiaitj,  Komaba,  Tokjo,  Japan,  for  definite  information  eoneeming 
the  disease  in  that  country.  It  seems  from  the  following  nply  that  the 
plnm  wilt  is  not  known  in  Japan.  We  take  the  liberty  of  qnoti^g  Directo* 
Matsni'a  letter: 

"Bear  Sir:  In  reply  to  yonr  letter  of  March  14,  1910,  let  me  state  that 
the  professors  of  both  hortienltnre  and  vegeUble  pathology  say  that  thej 
have  not  seen  the  plnm  wilt  described  by  yon. 

Yours  respectfolly. 

Signed:     N.  Matsot,  Director." 
Thx  Disuse  iKncnous. 

The  first  work  with  the  malady  was  an  effort  to  find  oat  whether  or  not 
the  disease  is  infections — that  is,  conld  be  transferred  from  a  diaeaaed  to 
a  healthy  tree.  At  first  all  inoculation  failed,  but  in  the  spring  and  summor 
of  1910  we  BDceeeded  in  seeuring  a  high  per  cent  of  snccesaful  inocula- 
tions. The  first  of  these  successful  inoenlatione  was  obtained  by  taking 
diseased  tissue  from  an  infected  tree  and  placing  it  nndw  the  bark  of  a 
healthy  one.  Following  this,  media  cultures  were  made  from  the  diseased 
tissue  and  other  InocDlatious  made  from  tliese  cnltniee.  Bepeated  inocu- 
lations were  made  from  media  cultures  until  the  destructive  organism 
was  isolated. 

It  was  observed  that  nsuallj  about  three  days  after  an  inocnlation, 
the  cambiom  layer  showed  signs  of  the  presence  of  the  disease,  but  there 
seem  to  be  no  definite  lapse  of  time  before  the  leaves  witted.  Some  inoen- 
lations  would  wilt  the  foliage  in  ten  days,  while  others  woold  require  m 
period  of  more  than  twice  aa  long.  A  small  limb  would  wilt  much  sooner 
after  an  inoculation  than  a  la^e  one.  This,  doubtless,  is  doe  to  the 
greater  surface  to  be  covered  by  the  disease  on  ttie  larger  limb.  The 
organism  seems  to  attack  mostly  the  cambium  layer,  bnt  we  have  not  yet 
determined  whether  or  not  it  also  attacks  the  wood  to  the  extent  of  clogging 
the  pores  and  stopping  the  Hip  flow. 

Th>  Oboanisu  or  a  FuNoira  Not  a  B&cnumL 

Contrary  to  the  hypothesis  of  Prof.  Stames  tiiat  the  organism  is  a 
baeteritun,  we  have  found  that  it  is  a  fungus.    However,  we  Ime  not  yet 
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been  able  to  m&ke  the  vegetable  part  of  the  fimgiu  (H;feeli<un)  pradQca 
spoTee,  BO  that  ito  are  not  able,  as  jet,  to  determine  the  species  of  the 
fnngns.  Mr.  Temple  hat  bad  thia  fnngoa  growing  in  media  cnltaie  sinea 
laat  fall,  bnt  no  spoMa  have  been  formed.  It  is  hoped  that  Bncceea  will  be 
reached  on  this  point  hj  next  spring. 

How  THX  FuNQTJS  Qasts  Ekhumcx. 

Onr  work  and  obeervatioDB  have  led  db  to  believe  that  the  fungns  gains 
entrance  almost  entirely  tbm  raptures  of  the  enrfaee  caused  hj  pnming 
sbeara,  cultivating  implements  oi  some  similar  agency.  In  fact,  almost 
every  infection  found  could  be  traced  directly  to  some  such  break  in  the 
«atei  bark.  Indeed  we  believe  that  the  fungm  would  hardly  be  able  to 
«nter  thrangh  unbroken,  healthy,  living  bark. 
ItKMBDy. 

The  remedy,  we  believe,  would  be  preventive  measores  ratber  than 
curative;  for  from  the  nature  of  the  disease  spraying  would  be  practically 
as  tueless  as  in  the  case  of  pear  blight.  In  fact,  so  far  as  our  observa- 
tiona  go,  the  precautions  taken  to  control  pear  blight  would  apply  also  to 
this  disease. 

Another  field  for  work  along  this  same  line,  lies  in  sdecting  resistant 
Tarietiea.  This,  of  coarse,  will  take  time.  While  almost  all  Japanese  and 
bybrid  plums  are  susceptible  to  this  disease,  yet  some  are  more  resistant 
than  others.  From  such  resistant  individuals  a  starting  point  may  be 
gained, 

BLOSSOM  END  EOT  OP  THE  TOMA.TO. 

In  August,  1909,  at  a  meeting  of  the  State  Horticultural  Society,  at 
Athens,  I  gave  in  a  paper  some  resolts  of  our  work  at  the  Georgia  Ex- 
periment Station  to  control  the  blossom-end  rot  of  the  tomato.  Since  that 
time,  I  have  continued  the  study  of  this  disease  in  co-operatian  with  Mr. 
J.  C.  Temple,  the  Bacteriologist  of  the  Station.  While  our  resolts  up  to 
date  are  not  conclnsive,  still  it  is  not  oat  of  place  to  give  a  brief  report 
upon  the  work  at  this  point. 

The  first  subjects  for  investigation  this  year  were  the  tests  of  the 
different  theories  held  by  many  practical  gardeners  and  truckers  as  to  the 
«ause  of  this  disease.  Some  of  these  theories  were  disproved,  while  others 
are  still  under  consideration. 

Staking  No  Beuzdt. 

The  widespread  belief  that  the  disease  spreads  from  the  soil  to  the 
fmit  and  is  therefore  less  severe  on  vines  staked  than  on  those  on  which 
the  fruit  lies  on  the  ground  was  practically  disproved.  During  the  season 
some  vines  were  staked  and  some  left  unstaked,  with  the  fruit  left  in  con- 
tact with  the  soil.  The  fruit  lying  on  the  ground  did  not  seem  to  be  any 
more  subject  to  the  attack  of  this  disease  than  the  fruit  a  foot  or  more 
from  the  ground.  Of  course  the  fruit  on  the  ground  was  attacked  more 
by  other  rot  than  that  on  the  staked  vines,  bat  as  far  as  the  blossom-end 
rot  was  concerned  it  was  practically  impartial  to  the  two  sets  of  vines. 
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The  vntira  experiment  ahowed  that  eUking  the  vine  does  little,  if  »ay,  good 
in  controUiog  Uu  dieeaw. 

Dkud  Cobolla  or  Flowkb  Has  No  Emcr  on  the  Biskasi. 

The  next  theory  disproved  wu  that  the  diseaae  was  moTo  prevalent 
among  thoae  joung  fniita  which  let&ined  the  dried  eorolla  of  the  flower 
than  among  thorn  wbieh  ihed  it.  CIom  ebMmtiona  from  the  beginning 
of  the  aeaaon  ihowed  that  the  dried  flowen  hanging  on  the  yoong  fruit  bad 
no  effect  on  the  ocenrrence  or  spread  of  the  disease. 

EiMD  or  Fektilizik  Used  Haxks  No  Ddtibbnge  in  Diskabk. 

Another  impreaaion  that  is  common  among  trockeni  and  gardenen,  is 
that  the  fruit  of  vines  fertilised  with  stable  manure  is  more  subject  to 
disease  than  that  of  vines  fertilised  with  commercial  fertiliur.  To  test 
this,  five  rowi  were  laid  off  an  acre  long  and  four  feet  apart  and  divided 
into  four  equal  plats.    Each  plat  extended  across  all  four  rows. 

Plat  No.  1  received  a  heavj  cart  load  of  stable  manure  and  101  Iba. 
nitrate  of  soda. 

Plat  No.  2  received  40  lbs.  16  per  cent  acid  phosphate 

Plat  No.  3  received  iO  lbs.  ground  ammoniated  bone. 

Plat  No.  4  received  U  lbs.  kainit. 

The  tomato  plants  were  set  out  March  30th,  and  were  given  a  distance 
of  four  feet  apart  in  the  row.  The  rows  were  set  to  five  varieties,  each 
variety  occupying  a  row,  and  extending  across  all  the  plats.  The  five 
varieties  need  were  as  follows: 

Bow.  No.  1 — Improved  Purple  Acme. 

Kow  No,  2— Bedfera  Beauty. 

Bow  No.  3— Matchless. 

Bow  No.  4 — Sparks'  Earliana. 

Bow  No.  S — Chalk's  Early  JeweL 

The  plants  of  all  the  plats  made  a  satisbictorj  growth  and  set  a  fair 
crop  of  fruit.  Of  course,  the  plat  receiving  the  stable  manure  and  nitrate 
of  Buda  made  the  rankest  growth  of  vine. 

The  flret  outbreak  of  the  rot  occurred  about  the  5th  of  June.  This 
was  on  the  second  setting  of  fruit  rather  than  on  the  first,  as  was  the 
case  the  summer  before.  The  outbreak  of  the  diseaae  was  as  bad  on  on* 
plat  as  on  another,  regardless  of  the  kind  of  fertiliser  nsed. 

On  June  22  the  first  harvest  of  fruit  was  made,  and  on  June  27th,  tlie 
second  harvest  was  made.  At  these  two  harveets,  the  per  cent  of  diseased 
fruit  was  obtained  by  actual  count,  rather  than  by  weight.  All  specimens 
of  fruit  both  ripe  and  green  having  even  a  speck  of  the  blossom-end  rot 
were  placed  in  one  pile.  Only  ripe,  sound  fruits  were  placed  in  the  other 
pile.  The  per  cent  of  the  rot  in  the  stable  manure  plat  would  have  been 
lower  had  the  fruit  ripened  aa  early,  for  in  getting  the  per  cent  rot,  only 
the  Bound,  ripe  fruft  was  connted  against  all  diseased  fruit,  both  ripe 
and  green. 

The  foUowing  table  will  show  the  average  per  cent,  by  count,  of  dis- 
eased fruit  harvested  at  the  first  two  pickings; 
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Plat        Fertiliser  No.  Sound  No.  Diseased  Percent  of  dis- 

No.   '      Used  Bipa  Fruit  Bipe  and  Oreen  eased  Fruit 

1.  Nitrate  of  Soda 

A   stable   maniiTe    197  fiS  23 

2.  Acid  Phosphate       102  24  19 

3.  Qiound   Bone         116  40  26 

4.  Eainit  44  7  14 

It  will  be  noticed  from  this  table  that  the  per  cent  of  diseased  fruit  on 
the  plat  fertilized  with  stable  manure  ranks  second  from  the  highest. 
However,  thia  per  cent  would  have  been  lower  if  only  diseased  ripe  fruit 
had  been  counted  against  the  sound  ripe  fruit,  for  the  plat  fertilized  with 
Stable  manure  made  a  ranker  growth  and  there  was  a  larger  number  of 
green  fruit  on  it  in  proportion  to  the  ripe  fruit  to  be  eonsidsred.  On  the 
whole,  the  kind  of  fertilizer  used  seemed  to  make  no  difference  in  the 
disease. 

Sfbayiho  Mas  No  Effbct. 
Further  experiments  in  sprajing  nimplj  corroborate  our  first  jears '  re- 
n  controlling  this  disease.  For 
e  selected:  New  Stone,  Golden 
Queen,  Long  Keeper  and  Ponderoea.  The  plata  and  the  varieties  for  the 
testa  in  spraying  were  arranged  in  the  same  way  as  were  those  for  the 
fertilize  experiments  before  mentioned.  The  plants  were  also  set  to  the 
£eld  March  SOtb.  The  different  plants  were  sprayed  witlk  different  fomrnlE^ 
as  follows ! 
Plat  No.  1: 

Copper  Snlphate  (blue  stone) 4  lbs. 

Stone    Lime 4  Iba. 

Water    50  gal. 

Arsenate  of  Lead   2  lbs. 

Plat  No.  2: 

Bogart's  Concentrated  Lime  Sulphur  Compound 2  1-2  gaL 

Water  ..50  gal. 

Plat  No.  3. — ^Laft  Unsprayed. 
Plat  No.  4: 

Concentrated  Lime  Sulphur  Waah   (home  made) 2  1-2  gal. 

Stone  Lime   5  lbs. 

Arsenate  of  Lead  2  lbs. 

Water  50  gal. 

Plat  No.  5: 

Copper  Sulphate  {blue  atone)    5  lbs. 

Bosin    5  lbs. 

Potash    (lye)    ^ 2  l-Z  lbs. 

Stone   Lime    ' 7  lbs. 

Concentrated  Lime  Sulphur  mixture  (home  made) 1  1-2  gals. 

Water    60  gaL 

All  plata  were  thoroughly  sprayed  the  same  day  each  time.  A  total 
of  six  sprayings  was  given  on  the  following  dates:  May. 3,  (the  time  when 
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the  pl&DtB  begin  to  bloom),  Ms.7  13,  MBf  Zi,  Jvne  2,  June  11,  Jnne  23. 
Six  Applitsationa  of  a  igny  Mlntion  would  nndar  avei*£e  conditions  be 
considered  tmprofitable  for  a  tomato  crop,  but  in  thia  our  object  wm 
primarily  to  ascertain  whether  or  not  sprajing  would  have  taj  effeet  In 
controlling  the  diwsse. 

On  the  6th  and  Qtb  of  June,  the  bloasom-end  rot  occoned  on  all  the 
Plata — on  those  spiaTed  as  well  as  on  the  onapiajed  plats. 

The  following  table  will  show  the  nomber  of  diseased  fmit  "bj  actual 
eount.     The  eonnt  was  made  two  days  after  the  ontbreak  of  the  disease, 
and  before  any  of  the  fruit  had  ripened: 
Flat  No.  Spray  Solntion  Used  No.  diseased  fmit 

1.  Boideanz  and  Arsenate  of  Lead 12 

2.  Commercial  Lime-Sulphur  Wash 19 

3.  TTnsprayed   57 

4.  Home-made  lim»anlphnT  miztuM  A  arsenate  of  lead. .  .62 
6.  Bordeaux — Lime-Solphor    55 

The  following  table  gives  the  per  cent  of  the  diseased  foiit  from 
Itrat  two  harvests  after  the  fruit  had  begnn  to  ripen.  The  first  was  made 
June  27th ; 

Plat  No.    Spray  used  No.  ripe      No.  diseased  fmit    Per  cent  dis- 

fruit  green  and  ripe        eased  frrut 

1.  Bordeaux  and  ar- 

senate of  lead  6  81  M 

2.  Commercial  Lime 

Sulphur   mixture  7  SB  S5 

8.         Unsprajed  20  S2  82 

4,  Home-made  lime  Bol- 

phnr  and  arsenate 

of  lead  15  60  60 

5.  Bordeanx  Lime- 

Sulphur  mixture  5  66  93 

It  will  be  noticed  that  the  diseased  fnut  In  thia  last  table  ia  very  hi^. 
This  was  due  to  the  fact  that  all  the  green,  as  well  as  the  ripe  diseased 
fruit,  was  pulled  and  counted,  while  only  the  ripe  of  the  sound  fruit  waa 
counted.  It  will  also  be  noticed  that  the  blank  plat  stood  second  from  the 
bottom  in  percentage  of  diseased  fmit.  This  goes  to  show  that  sprajing 
for  the  blossom-end  rot  is  practically  nseless. 

After  this  one  ontbreak  of  rot,  the  disease  ceased  on  all  plats  and  thft 
plants  matured  a  fair  crop  of  fruit. 

Still  another  widcppread  opinion  regarding  this  'disease  is  that  tba 
insects  are  responsible  for  its  spread.  It  is  thought  that  the  insect  mikM 
infertion  either  by  puncturing  the  young  frait  and  introducing  the  organism 
Of  by  infecting  the  fruit  through  the  flower.  Some  experiments  were 
planned  also  to  aacertain  as  far  as  possible,  in  one  season,  the  facta  in  this 
contention.     However,  no  direct  proofs  that  insects  transmit  the  disease. 

About  two  dosen  vines  were  planted  a  half  mile  from  any  other  tomato 
patch  or  garden,  and  on  soil  that  had  grown  no  tomatoes  for  more  than 
25  years,  if  ever.  It  was  thought  that  by  isolating  these  vinas  from  oOmt  to- 
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mato  plants,  the  visita  of  tbe  iiuectB  thonght  to  be  trananiitters  of  the 
diMaoe  would  b«  leas  likely  to  oecar.  However,  when  these  isolnted  plants 
«ame  into  fruitage,  it  was  noticed  that  the  blossom-end  rot  ocenrred  on 
these  veT7  much  in  the  same  welj  and  at  the  same  time  that  it  oeonrred  on 
the  regnlar  experimental  plants. 

Farther  teeta  of  this  contention  were  made  hj  placing  mosqnito  nets 
over  20  plants  to  debar,  completely,  the  visits  of  the  inaecta.  These  nets 
were  placed  over  the  plants  shortly  after  they  were  set  to  the  field.  It 
was  noticed  that  during  the  spring  and  early  sommer  the  plants  under  the 
Bet  were  of  a  darker  or  deeper  green  color,  and  made  more  rapid  growth 
than  did  the  plants  on  the  outside.  Only  one  diseased  fruit  was  found 
on  the  plants  grown  nnder  the  nets,  and  this  was  ■  fruit  that  rested 
against  the  net  and  coold  have  been  punctured  easily  by  inseoto  from  the 
«ntside. 


peiatnre  and  moisture  surrounding  the  covered  plants  were  different  from 
that  surrounding  the  other  plants.  This  change  in  temperature  and  in 
moisture  changes  the  environment  of  the  plant  and  likewise  of  ths  disease. 
Son.  AND  Atuosphxbio  Moistubb  as  Factobs  in  the  Contbol  or  tbe 

BLOaSOM-BOT  DiSBAgB. 

Prof.  O.  E.  Stone,  of  the  Massaehusetta  Agrienltoral  Experiment 
Station,  has  done  a  great  deal  of  work  on  the  blossom-end  rot  of  tomatoes 
under  green  house  conditions.  It  seems  that  in  Massachusetts  and  some 
other  sections  of  the  North  aud  East,  the  blossom-end  rot  is  quite  severe 
in  tomato  forcing  houses.  However,  we  have  experieoced  very  little 
trouble  with  the  disease  in  the  forcing  house  at  the  Georgia  Experiment 
Station.  In  fact,  we  have  found  it  dif&cnit  to  get  a  Urge  per  cent  of 
the  inoculation  to  take,  that  is,  we  found  it  a  ditFicnlt  matter  to  infect 
sound  fruit,  eiUier  from  the  diseased  specimens  or  from  media  enlturw. 

In  'making  a  report  upon  the  work  done  on  the  blossom-end  rot  in 
the  green-house,  Prof.  Stone  has  the  following  to  say: 

"The  blossom-end  rot  of  tomatoes  is  very  often  a  very  troublesome 
diseass,  and  fumiahes  a  good  illustration  of  a  trouble  brought  about  by 
neglect  of  certain  details  necessary  for  the  normal  development  of  the 
crop.  Tills  disease  b  caused  by  bacteria,  one  or  more  fungus  growths 
occasionally  accompanying  the  bacteria,  lack  of  water  in  the  soil  when  the 
fruit  is  maturing,  esfpcially  if  the  atmosphere  of  the  house  is  more  or  lees 
dry,  will  cause  the  rot  ,and  a  liberal  supply  of  moistdie,  preferaby  sup- 
plied by  irrigation,  will  prevent  it.  Moisture  plays  an  important  role 
here  because  a  too  dry  atmosphere  causes  the  fmit  to  crack  at  the  blossom- 
end  and  become  more  perfeetiy  developed,  and  infection  follows.  This  rot 
Is  more  common  near  steam  pipes,  where  the  ail  is  drier,  and  in  the  spring, 
when  the  sunligtt  is  more  intense  and  prolonged,  ttuui  during  the  late  fall 
«T  winter.  In  the  spring  transpiration  is  more  active,  hence  the  necessity 
for  more  soil  moisture  and  more  attention  to  wetting  down  the  houss. 
Sunshine  and  transpiration  are  important  factors  in  causing  the  rot,  and 
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onr  experimeiits  h&ve  shoim  tiokt  slight  attaiWng  in  tbe  iipriiig  moutha  is 
of  gnat  TKloe  in  holding  bock  the  tronble.  In  oui  experiments  m  the 
green  hODM  ve  obtained  ov«r  30  per  cent  more  bloeaom-end  rot  plants 
whidi  ware  watered  on  the  aorfaee,  than  those  onb-irrigated,  and  a  Yory 
material  decreaae  in  the  amount  of  rot  occurred  from  the  Handing  afforded 
bj  the  plants. ' ' 

These  tssdIIs  compare  favorablj  with  some  reetilu  we  have  seemed 

from  our  field  work  at  the  Qeorgia  Experiment  Station.     We  observed 

that  we  had  an  ootbreak  of  the  disease  only  in  diy  weather,  and  as  soon 

as  the  rains  came,  the  rot  stopped. 

A  CoKPABiBOH  or  THc  Datks  or  Bum  and  thx  Afpka&ahcb  or  tbk 

D1BU.8E. 

From  the  24th  of  May  until  the  Sth  of  Jone  we  had  praetioallj  no  rain 
and  at  the  same  time  we  had,  as  a  rale,  a  dry  stiff  wind.  On  Jnne  Sth  we 
had  a  .24  of  an  inch  of  rain,  and  on  Jone  6tb,  .30  of  an  inch  of  rain.  On 
Jnne  10th  we  had  1.05  inches  of  run.  This  was  followed  by  light  showen 
for  several  days.  The  firat  appearance  of  the  disease  was  on  the  Sth  aucl 
6th  of  June,  and  the  moet  disease  appeared  almost  exclosively  on  the  fruit 
which  "set"  or  shed  ite  Uoasoms  on  the  24th  and  25th  of  May.  Fmit 
set  earlier  than  this  was  practically  free  of  the  disease.  Thns  it  seems 
that  the  age  of  tbe  fmit  Is  a  factor  in  the  development  of  the  disease, 
as  well  as  the  weather  conditions.  I  think  we  are  safe  in  saying  that  the 
disease  appeared  before  tbe  rains  came,  for  the  disease  in  its  earlieet  stage 
is  so  inconspicuous  that  it  would  hardly  be  detected  with  the  unaided  eye. 
We  do  know,  however,  that  as  soon  as  the  soU  was  well  wet,  which  oc- 
enrred  June  10th,  we  had  so  more  blossom-end  rot  of  tbe  tomato. 


Our  work  so  far  has  led  us  to  believe  that  staking  the  plants^  the  kind 
of  fertilizers  used,  the  adherence  of  tbe  dried  corolla  to  tbe  young  fruit, 
spraying  tbe  plants  witii  fungicides  and  insecticides,  or  the  attack  of 
insects  have  little  or  no  effect  on  the  occurrence,  the  spread,  or  the  control 
of  the  disease.  We  do  believe,  however,  that  the  age  of  the  fmit,  and  the 
soil  and  atmospheric  moisture  have  a  marked  effect  upon  the  oecnrrenee 
and  severity  of  the  disease.  As  yet  we  liave  no  piaotical  remedy  to  offer 
for  its  control. 

However,  our  plans  are  to  cany  on  tbe  work  for  one  or  two  seaaons 
more  and  try  methods  of  irrigation  and  shading,  as  well  as  the  selection  of 
reeiataot  varieties.  In  the  meantime  we  hope  that  any  of  onr  friends  who 
observe  nen  points  on  the  behavior  of  this  disease  will  give  ns  the  benefit 
of  their  experience. 

Chaibman  Hunt  :  It  is  necessary  for  us  to  go  right 
along,  if  we  get  through,  and  we  will  now  hear  from  Mr. 
J.  B.  Wight  of  Cairo,  Ga.,  on  the  "Present  Status  of 
the  Pecan  Industry." 
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PECANS  IN  OEOBOIA.. 
J.  B.  WiQBT,  Cairo,  Ga. 

Pecans  Kie  at  home  in  Qeorgia.  Originallj  introdnced  into  the  Stat^ 
thej  have  found  a  congenial  soil  and  climate,  and  are  making  records  as 
to  groirth  of  tree  and  bearing  qnalities  tliat  compare  favorably  with  the 
beet  from  anj  section.  Scattered  hen  and  there  over  the  State  are  indl- 
vidnal  trees  that  are  from  forty  to  sizt;  jeare  of  age.  The  orchards  are 
of  moreleeent  date.  There  are  a  few  of  these  that  are  more  than  twelve 
fears  of  age,  and  thej  are  of  limited  area.  The  immense  expansion  of  the 
pecan  industry  of  the  State,  which  has  been  especially  marked  during  the 
last  three  or  four  years,  is  due  to  the  behavior  of  these  older  trees.  It 
is  net  surprising  that  where  single  trees  were  bearing  from  two  hundred 
to  Ave  hundred  pounds  of  nuts  per  year,  that  people  should  begin  to  think 
abont  setting  orchards  on  the  assumption  that  what  one  tree  does,  may, 
under  similar  conditions,  be  duplicated  by  a  hundred,  a  thouaaud,  or  even 
ten  thousand  trees.  As  ehowing  what  individnal  trees  have  done,  it  may 
be  interesting  to  have  the  reeord  of  two  or  three  trees  as  a  basis  for  what 
may  be  expected  from  the  larger  plantings. 

Probably  the  oldest  tree  of  which  an  accnrate  reoord  has  been  kept,  both 
aa  to  growth  and  bearing,  stands  at  my  home  in  Cairo.     This  tree  i»  a 


budded   Protseher, 
to  date: 

set  January,   1892. 

Circumference 
8  1-2  inches. 

Nuts  in  pounds 

1896 

1887 

....14  1-2  inches 
....20         inches 

1  nnt 

7  lbs 

a»02 

40  1-4  inches 

:...44          inches 
....46  3-4  inches 
....50          inches 
....53          inches 

56         inches 

....59  1-2  inches 
62         inches 

45  lbs. 

1904 

1906 

121  lbs. 

131  lbs. 

1908 

169  lbs. 

Do  not  understand  me  to  say  that  this  record  will  be  duplicated  ia 
large  orchards.  "While  it  is  possible  to  do  this,  yet  it  is  not  likely  that  it 
will  be  done,  from  the  fact  that  a  large  orchard  is  not  likely  to  be  cared 
for  80  well  as  has  this  individnal  tree.  Standing  on  the  edge  of  my  gar- 
den as  it  does,  it  has  been  well  fed;  and  in  torn  has  helped  very  materlalljr 
to  feed  the  people  who  have  cared  for  it.  Ifost  of  the  nnts  from  tUa  ttt» 
have  been  sold  at  fifty  eents  per  pound.    It  will  be  readily  seen,  thetefon^ 
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that  U  Has  netted  for  tha  Utt  three  7«ftn  u  avenge  of  at  least  4100  per 
•eaeciii.  Am  a  further  iUwtntion  of  what  haa  been  done:  There  are  about 
two  aerea  of  land  in  mj  town  lot,  which  ia  partiallj  bordered  bj  peeas 
tnea,  iriiieh  are  jonnger  than  the  above  tree,  eome  of  them  having  jmt  eome 
into  bearing,  la  all  there  are  twenty-two  tree^  twenty  of  which  ia  1909 
bore  more  or  leae  nata.  The  net  cales  from  theee  trev  that  yeoi  amounted  to 
ttOO.  Last  year  there  was  a  ahort  crop  and  the  yield  waa  valned  at  aome- 
thing  like  *260.  Thia  ia  a  f air  iUostration  of  what  can  be  done  on  a  amall 
aeale;  and  yet,  when  theee  treee  eome  into  full  bearing  they  will  easily 
avenge  from  one  hundred  to  three  hundred  ponnds  of  nuts  per  tree  annnally. 
In  addition  to  the  revenue,  the  beauty  of  the  shade  that  comw  from  theee 
trees  will  add  very  materiallj  to  the  value  of  the  property. 

Living  on  as  adjoining  lot  to  me  is  Mr.  K.  Powell,  who  has  a  seedling 
tree  growing  in  his  back  yard.  This  tree  is  from  a  nut  planted  in  1887. 
For  a  seedling  this  is  an  ezeeption,  both  in  the  regularity  and  quantity 
of  its  prodact.  For  the  last  three  yean  it  has  borne  an  average  of  over 
fonr  hundred  pounds  of  nnts  per  year.  The  surplus  above  what  the  family 
used  for  domestic  purposes,  was  sold  for  twen^-five  cents  a  pound. 

At  Uontieello,  Fla.,  on  the  home  lot  of  Mr.—  Lindsey,  there  stsnds  a 
•eedling  tree  which  at  twenty-one  yean  of  age  bore  638  pounds  of  nuts. 
This  ia  only  a  medinm  siced  nat,  worth  probably  twelve  to  fifteen  cents 
per  pound.  I  mention  the  above  instances,  not  that  they  are  exceptional, 
for  theee  yields  have  been  surpassed,  but  to  call  attention  to  the  possibili- 
tiea  of  pecan  prodnetion.  When  we  are  told  of  apple,  orange  and  grape- 
fruit treee  that  yield  from  twenty-five  to  fifty  doUara'  worth  of  fmit  in 
one  season,  we  do  not  think  the  record  wonderful,  because  it  comes  from  the 
far-off  States  where  lands  are  fertile  and  climate  is  geniaL  I  want  to 
emphasise  the  fact  that  we  have  in  Qeorgia,  lands  that  are  just  as  pro- 
ductive, and  on  which  the  sun  shines  jnst  as  brightly  as  on  any 
country  in  the  world.  When  it  is  further  considered  that  the  pecan  tree 
is  immensely  larger  than  the  apple  or  orange  tree,  and  that  its  product 
pound  for  pound  is  mora  valuable,  we  need  not  wonder  at  what  has  been 
done.  It  may  be  true  that  the  prices  obtained  for  fancy  peeaoa  are 
higher  than  they  will  be  when  more  nnta  are  grown.  I  started  to  growing 
pecans  after  a  very  careful  consideration  of  tiie  situation,  and  tiie  con- 
elusion  then  reached  was  that  they  can  be  profitably  produced  at  ten  cents 
per  pound;  and  there  has  been  no  occasion  to  revise  this  opinion.  But 
it  can  be  safely  said  that  the  better  grades  of  pecans  wiU  never  sell  for 
ten  cents  per  pound,  unless  there  is  an  entire  readjustment  of  values  on 
other  commodities.  When  there  are  sufficient  nnia  to  Joatify  it,  pecans 
will  be  as  staple  a  product  as  cotton,  or  com,  or  beefsteak. 

The  best  posted  authority  in  Oeor^  on  pecans  eetimates  that  there 
have  been  fully  ten  thousand  acres  of  pecans  set  in  Georgia  during  the 
season  just  closing.  Several  orchards  of  a  thousand  acres  each  am  in- 
cluded io  this.  It  can  safely  be  stated  that  there  are  now  thirty  thousand 
acres  in  pecan  orchards  in  the  State  of  Qeorgia,  and  this  will  he  increased 
from  year  to  year  as  the  decades  roll  by.  Texas,  with  her  thousands 
upon    thousands    of    nature-planted    groves,    now   holds   the    distinction    of 
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being  the  leading  pecan  producing  Btate  in  the  Union.  But  in  peeondom 
aX  lesBt,  "eaetvard  the  star  of  empire  takes  its  fiigbt."  And  while 
Tsxas  is  setting  man;  orchards,  jet  it  requires  no  juggling  with  figures 
to  show  that  wlien  the  next  king  of  the  pecan  world  is  crowned,  that  it  will 
be  on  Oeorgia's  fair  brow  that  the  diadem  will  rest. 

At  on«  time  it  was  thought  that  pecans  could  be  grown  locceBaf ullj  on 
allnvial  Hoila.  This  was  a  natural  inference  from  the  fact  that  most  of 
oar  native  pecan  groves  are  on  the  alluvial  lands.  But  the  highlands  have 
been  tried,  and  have  not  been  found  wanting.  There  are  no  better  pecan 
lands  anjwhere  than  the  best  grade  of  Georgia,  Florida  and  AlwN""ft 
loams,  which  are  underlain  bj  a  d^  subsoil.  The  experimental  stage  in 
the  pecan  indnstr;  has  passed.  Not  that  everything  has  been  learned,  but 
BttfBcient  is  known  about  growing  them  to  assure  the  pennanencj  of  the 
indnstrj.  That  dangeroos  stage  in  evei^  indnstrT-  when  it  is  represented 
that  there  ai«  no  enemies,  and  that  all  that  remains  is  to  set  trees  and 
grow  rich,  has  gone.  Pecans  have  their  enemies,  both  insect  and  fungus; 
but  their  batteries  have  been  located,  and  some  of  their  guns  have  alieadj 
been  spiked.  Prof.  L.  H.  Bailej  onee  declared  before  the  Oeorgia  Stat« 
Hortienltnral  Society  that  he  would  not  go  into  an  industrT-  that  bad  do 
enemies,  beeause  it  would  soon  be  ovexran  by  those  who  want  to  have  an 
ea^  time.  Pecans  have  enough  eDsmies  to  satisfy  the  querulous,  and  yet 
they  are  not  unconquerable.  In  fact,  they  are  not  so  nomeroos  nor  for- 
midable as  those  which  confront  the  growers  of  peaches,  apples,  plums 
and  the  like. 

Pecan  trees  are  long  lived.  And  as  is  usually  the  ease  with  such,  they  do 
not  come  into  full  fraitage  as  soon  as  do  many  shorter  lived  trees.  Pecans 
have  been  cnt  in  Texas,  the  rings  on  which  showed  that  tliey  were  fnlfy 
four  hundred  years  old.. 

It  is  a  wen  known  fact  that  they  do  not  reach  their  prime  nntU  ttqy 
are  from  fift7  to  one  hundred  years  of  age;  and  yet  the  best  raristiea  of 
pecans  are  not  slow  in  bearing.  Under  the  most  favorable  conditions,  they 
generaBy  begin  to  yield  nuts  at  from  four  to  six  years  of  age.  But  it  is 
unreasonable  to  expect  profitable  croj«  from  them  before  they  are  eight 
or  ten  years  old.  Some  extravagant  claims  liave  been  made,  and  some  nn- 
reasonable  expectations  have  been  excited  on  this  subject.  There  are  thoos 
who  think  they  will  be  profitable  crops  of  nuts  when  they  are  five  or  six 
years  old;  and  whUe  it  may  be  possible  to  do  this,  under  the  most  inten- 
sive cultivation,  yet  for  the  most  part  those  who  haT«  these  expeetationa 
are  doomed  to  disappointment.  When  twelve  to  fifteen  years  of  age,  * 
pecan  orchard  should,  under  favorable  conditions,  yield  a  net  income  of  4100 
per  acre.  This  is  a  conservative  statement,  and  has  been  frequently  sor- 
paased  even  by  seedling  trees;  but  if  a  grove  will  yield  an  annoal  net 
income  above  all  expenses,  of  4100  per  a«re,  it  is  doing  well  enough. 
This  means  that  an  average  family  with  ten  to  twenty-five  acres  of 
pecans,  has  a  good  living;  and  one  with  fifty  aores  la  on  tbe  road  to 
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There  are  three  conditiona  that  are  aeeeuzijr  to  saeeew  in  pecan 
grovfing: 

(1).  Onlj  itrong,  vigorons  trees  ahotild  be  ML  There  is  a  very  great 
diffeTtace  in  the  natural  vigor  of  pecan  trees.  Bnota  in  the  aanetf,  even 
tinder  the  most  favorable  onditioni,  will  nener  prove  vigorooe  in  the 
orchard.  On  the  other  hand,  the  tree  that  baa  started  off  w«D  in  the 
noiMT^,  if  properly  eared  for,  will  continue  to  do  so  when  transplanted  in 
the  orchard. 

(2).  Pecan  treee  should  be  set  oulj  on  the  beet  land,  not  that  they 
win  not  succeed  on  medium  grades  of  soil,  but  because  a  tree  that  baa  the 
intrinsic  value  that  these  have,  deserves  the  best.  One  hundred  trees,  well 
cared  for,  on  go^  land,  are  more  desirable  than  five  hundred  which  are 
neglected. 

(3).  It  is  a  mistake  to  think  that  pecan  trees  can  be  set,  and  then 
left  to  hoatle  for  themselree.  During  the  first  few  years  thej  need  careful 
cultivation  and  regular  fertilization.  Nothing  should  be  allowed  to  grow 
within  B  isdins  of  a  few  feet  of  the  tree  until  it  ia  well  eetabliabed.  Even 
then,  trees  should  be  enltivated  and  fertilized.  There  is  no  better  crop 
to  grow  among  pecan  trees  than  cow  peaa,  or  some  other  leguoiiiioua  crop, 
which  should  be  highly  fertiliied,  and  the  stubble  turned  under  when  the 
crop  is  mature.  Five  hundred  pounds  per  acre  of  a  high  grade  fertilizer 
would  be  considered  liberal  fertilizing  by  some.  But  on  trees  that  are 
twelve  to  twenty  years  of  age  and  in  full  bearing,  I  believe  that  even  a 
ton  of  high  grade  f  ertiliier  per  acre  will  yield  a  large  income  on  the  invest- 
ment. Trees  highly  fertilized  will  not  only  produce  more  nuts,  and  do  so 
more  regularly,  but  the  nuts  will  be  larger.  As  an  example  of  this:  I  have 
a  neighbor  who  baa  a  seedling  pecan  tree  standing  apart  in  a  large  field. 
The  tree  ia  fourteen  years  of  age,  with  a  diameter  of  fifteen  inches. 
These  nuts  are  rather  amaU,  the  market  price  being  about  twelve  cents  per 
pound.  To  test  the  efifeetivenesa  of  fertilizer,  he  applied  about  fifty 
pounds  of  guano,  worth  eeventy  cents,  broadcast  around  the  tree.  The 
result  was  that  the  succeeding  crop  of  nuts  was  at  least  one-third  larger 
than  previously,  and  the  market  valne  was  relatively  increased,  so  that 
thrae  was  double  advantage. 

Even  if  there  were  no  more  nuts,  the  size  being  one-third  larger,  made 
a  fifty  per  cent  increaae  in  the  number  of  pounds,  and  instead  of  selling 
at  twelve  cents  as  before,  they  sold  at  twenty  cents.  In  fertUizing  the 
pecan  a  miatake  is  sometimes  made  in  putting  the  guano  too  near  the 
tree.  It  should  be  put  well  out  from  the  tree  where  the  feeding  roots  are 
at  work.  In  fact,  the  beat  way  to  fertilize  a  bearing  orchard  is  to  enrich 
the  whole  of  the  land,  then  plant  some  crop  that  will  improve  the  soil,  and 
the  trees  will  get  their  share. 

The  cultivation  of  the  pecan  is  not  difficult.  Apply  plenty  of  fertilizer, 
cultivate  as  thoroughly  as  you  would  a  peach  or  an  apple  orchard,  and  re- 
sults will  b«  achieved. 

The  enemies  of  the  pecan  were  alluded  to  above.  They  are  Tiot  hard  to 
find,  nor  difficult  to  control,  when  one  knows  when  and  where  to  look  for 
them.    It  is  unwise,  however,  for  a  person  to  go  into  pecan  growing  unless 
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tie  has  some  knowledge  of  these  enemus.  And  the  same  thing  is  true  of 
areiy  other  prodoet  of  the  boU.  The  daj'  irtien  1oob«  methods  and  ignor- 
Koee  were  eabetantiaUj  rewarded,  has  about  passed,  and  we  will  not 
greatfy  monni  its  lea*e  taking.  The  aoccenful  buaineae  man  knows  hie 
work^  and  has  his  hands  on  the  reins.  The  ■uceesafnl  fruit  grower  most 
do  tlie  same. 

With  some  knowledge  of  the  problems  that  confront  the  fruit  growers 
in  otiier  lines,  let  me  say  that  I  do  not  believe  there  ia  a  more  promising 
field  In  American  borticoltare  than  pecan  growing  for  sections  that  are 
adapted  to  this  nnt.  Manj  of  the  difficulties  that  are  in  the  way  of  the 
orchardist  in  other  lines  do  not  trouble  the  pecan  grower.  If  he  is  not  ready 
to  gather  tbe  note  in  October  when  thej  are  ripe,  he  maj  wait  until  No- 
vember; and  barring  the  fact  that  bis  neighbors  may  make  the  work  of 
harvesting  less  onerous,  the  nuts  will  be  jost  as  good  then  as  if  they  had 
been  gathered  earlier.  If  the  market  ia  not  favorable  at  harvest  time,  be 
may  store  them  away  for  six  months  or  longer,  and  they  will  be  as  sweet 
then  as  ever. 

The  bag-bear  of  over-prodnction  has  been  haunting  some,  who  are 
afraid  that  more  nuts  will  be  produced  than  can  profitably  be  marketed. 
With  a  product  as  palatable  and  nutritious  as  pecans,  this  generation  nor 
the  next  will  ever  see  a  glut  in  the  pecan  market.  As  nuts  become  more  plen- 
tifu),  and  consequently  cheaper  in  price,  there  will  not  only  be  more  consum- 
ers, but  those  who  are  already  eating  them  will  use  more.  Furthermore,  they 
will  be  introduced  into  the  markets  of  the  world,  and  hundreds  of  millions 
of  people  will  be  consuming  tliem,  where  there  are  now  only  millions. 
Our  physicians  and  scientists  are  telling  us  that  if  more  nnts  and 
fruits  were  eaten  and  less  meats,  that  we  would  be  healthier,  and  if  health- 
ier, then  happier.  Pecans  are  getting  to  be  more  and  more  a  staple  product. 
Future  generations  may  see  over-production ;  but  when  that  far  distant 
time  is  reached,  wheat  will  be  a  glut  In  tbe  market,  and  porter-house  steak 
will  go  begging  for  a  buyer. 

I  cannot  close  this  paper  without  urging  that  every  person  in  the 
pecan  belt,  whidi  is  practically  commensurate  with  the  cotton  growing 
region,  should  grow  at  least  a  few  pecan  trees.  The  unfortunate  dwellers 
in  the  most  crowded  parts  of  our  cities  may  not  have  room.  But  there  are 
few  homes  even  in  our  cities  and  large  towns  where  there  is  not  enough 
space  to  accomodate  one  or  more  trees.  One  tree,  well  established,  will 
furnish  nuts  sufScient  to  last  the  average  family  for  a  year.  And  a  farmer, 
though  he  may  have  only  a  few  acres  of  land,  is  neglecting  a  most  profitable 
money  crop  when  he  fails  to  set  out  a  few  pecan  trees  around  his  garden  or 
yard.  These  trees  will  furnish  a  shade  in  summer,  nuts  in  winter,  and  will 
add  beauty  and  atateliness  and  comfort  all  tbe  time.  There  are  few  New 
England  homes  that  have  not  their  apple  and  other  f  mit  trees ;  and  tbe  day 
is  not  far  distant  when  the  same  can  be  said  of  pecan  trees  growing  about 
the  homes  in  our  Southland. 

As  shade  trees  they  are  beautiful;  and  there  are  none  that  yield  more 
30  pleasure  and  profit  than  do  pecans. 

Twenty-three  yean  ago  I  read  this  advice  from  a  veteran  peean  grower, 
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who  atill  abide*  with  lu:  "Toung  man,  set  a  pecan  grove,  and  when  jon 
are  old,  it  will  ropport  jon."  I  bdieved  then  th&t  the  advice  wu  sound; 
I  now  know  that  it  ia  so.  Ajid  Bo  I  pass  the  woid  along:  To<ing  man, 
plant  a  pecan  grove.  It  will  help  to  make  jour  dajv  happier  and  jom 
pocketa  heavier.  It  will  lighten  joor  bordena  while  here,  and  when  yon  are 
gone  jonr  children  will  rise  ap  and  call  jon  bleMed. 

Mb.  LoifBABD:  Mr.  President,  the  Finance  Com- 
mittee would  like  to  make  its  report. 

Chatrman  Hunt:  All  right,  sir,  we  will  hear  from 
yon  now. 

Mb.  Lomsabd:  We,  yonr  Committee,  have  ezamiaed 
the  Treasurer's  books,  and  voadiers,  aii,d  find  that  the 
vouchers  accord  with  the  entries  upon  this  book,  and 
that  the  true  balance  on  hand  December  31,  1910,  is 
$161.25. 

Motion  was  made  and  carried  Uiat  the  report  of  the 
Committee  be  accepted  and  spread  npon  the  Minntes. 

Chaibmak  Hunt:  If  yon  were  going  to  plant  only 
one  variety  of  pecan,  Mr.  Wight,  and  yon  didn't  care  a 
thing  for  the  market,  jnst  wanted  a  good  froit,  what  nut 
would  you  plantt 

Mb.  Wight:    The  Schley. 

Chaibmak  Huht:     I  thought  so. 

Mb.  Wight:  That  is,  if  I  didn't  care  a  thing  abont 
the  Northern  market.  The  Frotscher,  I  believe,  will  make 
the  most  money.  If  I  wanted  a  pecan  simply  for  home 
nse  I  would  plant  the  Schley;  if  I  wanted  to  market 
them,  the  Frotscher. 

Question:  Would  you  keep  your  pecans  cat  hack 
the  first  and  eeoond  years  to  force  roots,  or  not  cut  them 
back  at  all  bat  prune  later  T 

Mb.  Wight:  My  practice  is  to  get  the  tree  ap  as 
soon  as  possible  to  five  or  six  feet  high,  where  it  ought 
to  branch  out,  then  give  it  the  freedom  of  the  world,  and 
it  will  take  its  share.    I  want  the  limbs  high  enongh  so 
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that  the  ground  can  he  kept  cnltiyated  underneath.  It 
needs  comporatiyely  little  cultivating.  Some  varieties 
rather  ran  npward,  and  some  spread  ont,  hat  my  prac- 
tice is  to  hring  it  np  to  where  it  should  spread  out,  then 
tnm  it  loose  and  prone  just  as  little  as  possihle. 

Col.  Fobt  :  It  has  heen  insisted  that  yon  cannot  take 
an  ordinary  seedling  pecan  tree  and  increase  the  size 
of  the  nuts  by  fertilization  and  cultivation.  I  would 
like  to  hear  from  Mr.  Wight  on  thet  question. 

Mb.  Wiqht:  The  experiment  mentioned  in  my 
paper  is  not  necessarily  conclusive,  htit  it  was  carried  out 
by  Ck>l.  Chas.  A.  Van  Duzee  at  a  pecan  grove  twelve  miles 
from  here.  He  got  these  results  exactly  as  I  gave 
tiiem— he  got  50  per  cent  larger  nuts,  and  increased 
more  than  50  per  cent  a  year.  My  experience  with 
pecans  is  that,  if  you  will  take  good  care  of  them  and 
feed  them  well,  you  will  grow  more  nnts  and  you  will  get 
larger  nuta. 

Col.  Pobt:  The  nuts  in  my  orchard  are  not  very 
large.  I  think  the  orchard  is  probably  twenty  years  of 
age.  I  have  never  thought  it  paid  to  cultivate  th^n  at 
all,  but  if  I  thought  they  could  be  increased  in  size  and 
yield  by  cultivation,  I  would  take  that  up.  The  larger 
growers  near  DeWitt  insist  that  you  can't  increase  the 
nuts  by  cultivation,  and  I  therefore,  brought  that  ques- 
tion np. 

Me.  Wight  :  I  think,  if  yon  will  reason  by  anafcgy, 
and  look  into  experiments  along  this  line,  yon  will  find 
it  to  be  true. 

Mb.  Stugkbt:  Have  you  experienced  much  trouble 
with  this  little  beetie  that  bores  into  the  nut,  down 
there t 

Mb.  Wight:    The  hnsk-borert    Yes  sir. 
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Mb.  Stdceey  :    About  what  per  cent  do  yoa  lose! 

Mb.  Wight:  The  busk-borer  3oes  not  eeem  to  dimin- 
ish the  qnantity  of  the  crop.  The  main  trouble  is  that  he 
disfigares  the  nut,  makes  some  of  the  hall  adhere  to  the 
nnt,  and  makes  it  e  little  unsightly. 

Me.  Stucket:  The  experience  there  at  the  Experi- 
ment Station  is  that  about  40  per  cent,  are  destroyed. 
They  bore  right  on  inside  of  the  nut  into  the  meat. 

Mb.  "Wight:  That's  not  the  husk-borer.  We  don't 
have  that 

Me.  Stticket:  If  that  should  become  very  numer- 
ous, I  believe  it  would  cause  trouble.  They  had  it  in 
Texas.  I  got  200  lbs.  of  nuts  for  planting,  and  I  noticed 
in  a  lot  of  them  there  was  a  little  round  hole  abont  the 
size  of  a  lead  pencil,  where  the  worm  had  bored  ont.  Do 
you  top-work  your  trees  t 

Mb.  Wight:    No,  sir. 

Mb.  Stticket  :  If  your  yield  is  not  satisfactory,  it 
would  be  better  fo  do  that.  A  gentleman  told  me  that  he 
had  a  tree  three  feet  in  diameter,  and  it  bore  about  five 
pounds  of  nuts.  It  ought  to  bear  nearer  500  than  five. 
So  it  is  best,  under  those  circumstances  to  top  it  If  your 
tree  does  not  bear  well  after  it  gets  8  to  10  inches  in 
diameter,  you  can  easily  top  it ;  cut  that  sorry  head  off 
and  put  a  better  one  on  it. 

Question:  What  is  better — 12  trees  to  the  acre  or 
mor»t 

Me.  Wight:  If  your  land  is  good,  12  trees  to  the 
acre  is  best.  If  you  put  them  much  closer  together  than 
that,  our  grand-children  will  find  that  those  trees  are 
getting  so  thick  that  they  will  get  in  eacn  omen  way. 

Mb.  Stone  :  In  regard  to  increasing  the  size  of  nate 
by  the  application  of  fertilizers,  I  will  state  that  there  is 
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one  nat  that  it  is  not  necessary  to  apply  any  fertilizer 
to,  to  increase.  That  is  an  artificial  nntmeg  made  by 
machinery.    (Laughter.) 

Mb.  Wight:  A  cent  to  a  cent  and  a  half  a  ponnd 
ought  to  cover  the  cost  of  gathering.  My  method  is  to 
get  you  a  large  sheet,  and  shake  them  off  and  gather 
them  up. 

CHAiKMAir  Hunt:  Prof.  McHatton  is  next  in  order. 
We  will  be  very  glad  to  hear  from  Prof.  McHatton  on 
the  subject  "Horticnltoral  Education  at  the  State  Col- 
lege of  Agriculture." 

HOETICULTUBB  AT  THE  STATE  COLLEGE  OP  AGEICULTUBE. 
T.  H.  UoHatton,  State  College  of  Agricnlttire,  Athemi,  Qa. 

Ill  190S,  when  the  re-organiEation  of  the  Stste  College  of  AgTicoltnie 
took  place,  the  Department  of  Hortieultore  wtie  one  of  the  minor  ones  in 
the  institntion,  oifering  onlj-  a  -reiy  elementary  conise  in  the  subject,  and 
giving  no  chance  for  Bpecialisation  or  further  elndy  in  the  field  pertaining 
to  pomology,  olericultnre,  and  other  horticultoral  snbjects.  At  the  time 
of  the  occnponcj  of  the  new  collie  building  in  Jannary,  1909,  the  eqnip- 
ment  of  the  Dqiartment  eonaisted  principally  of  a  pair  of  proniog  aheara 
and  one  saw.  All  the  orchard  and  fmit  trees  had  gone  when  the  old 
UniTsiBity  was  lold,  and  before  the  present  organization  was  perfected, 
the  orchard  in  the  new  UiiiTeraity  extension  proper  had  bees  removed  to 
make  room  for  experimental  plats. 

From  the  beginning  of  the  CoII«^  to  the  jeai  1908,  horticnlture  had 
been  in  charge  of  an  instmctor,  bnt  in  that  year  of  re-organization  it  was 
decided  to  place  this  Department  on  a  par  with  the  others  with  a  full  pro- 
fessor at  its  head.  Imagine  the  feelings  of  one  who  was  enthusiastic  in  his 
work  when  it  was  thoroughly  realised  that  everything  had  to  be  built  from 
the  bottom,  and  that  before  a  really  good  course  could  be  given  iu  horticul- 
tural subjects  a  Department  had  to  be  built.  This  was  a  strange  thing 
indeed  in  a  State  which  has  the  horticultural  possibilities  of  Georgia,  and 
which  has  for  a  number  of  yeais  stood  in  the  limelight  as  one  of  the  peach 
producing  centers  of  the  country. 

Nothing  could  b&  gained  by  standing  around  and  talking.  It  was 
neceeeary  to  hustle  if  the  institution  was  to  take  its  place  in  the  State,  as 
it  should,  and  really  the  development  in  the  past  two  years  has  been  mar- 
rebus.  Old  red  day  hills  have  been  turned  into  orchards;  gullied  fields 
have  become  vineyards;  small  fmit  plantations  have  taken  the  places  of 
blackberry  thickets  and  old  hedge  rows;  where  the  implements  were  shel- 
tered by  the  sky  now  are  found  sheds,  bams  and  spray  hooses  with  labor- 
atories, furnishing  ample  room  for  the  storage  of  aH  horticultural  imple- 
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meaU,  aa  well  as  plaeeg  for  uwtrueting  tha  TOuug  men  who  an  takiiig 
eonrsee  m  the  Department.  Something  neu  toity  aerea  hat  been  re- 
claimed and  pot  into  hOTtieultnial  dope. 

Thi«  Maaon,  provided  tho  froata  do  not  stop  it,  there  will  be  a  crop  of 
peachcfl,  email,  it  ii  tne,  bnt  a  beginning,  and  in  a  few  jears  the  apples 
will  be  bearing.  The  vinej'&rda  will  prodnee  this  summer,  as  wall  as  tha 
■mall  fmit  plantation.  Within  a  few  jeaia  more  aeetioni  of  the  depart- 
mental  farm  will  be  in  condition  for  experimentation  with  track  and 
vegetables. 

Tha  aim  now  is  to  bo  treat  this  land  with  legmnea  and  general  farm 
crops  as  to  bring  it  up  into  condition  of  tUth  fitted  for  the  production  of 
truck  crops.  For  tha  past  two  /ears  the  work  has  been  mainly  construc- 
tive, not  onlj  in  the  building  np  and  the  constrnction  of  the  Department, 
iUelf ,  which  acts  as  a  Laboratory  both  for  practical  instruction  and  acientifie 
investigation ;  but  also  the  courses  of  instruction  had  to  be  mapped  ont  and 
worked  into  shape  so  that  those  desiring  information  and  instruction  along 
horticultural  lines  could  obtain  the  same,  and  going  hand  in  hand,  in  this 
waj  the  equipment  of  both  the  atudenla'  and  private  laboratories,  as  well 
aa  the  f  umiahing  of  the  shelves  in  the  library  with  books  necessary  to  the 
good  fruit  grower  or  vegetable  gardener.  Where  there  was  nothing  before 
in  the  way  of  equipment  to  facilitate  in  the  way  of  instruction,  today  the 
College  is  only  too  proud  to  show  any  one  the  departmental  laboratoriea  in 
which  can  be  found  all  the  necessary  apparatus  for  handling  a  section  of 
twenty  men  in  any  hrauchee  of  horticultural  work. 

Besides,  the  private  laboratory  is  also  now  in  a  condition  to  be  used  for 
research  work  along  practically  all  lines  in  which  the  borticnlturist  should 
be  interested.  Where  before  the  most  elementary  lines  of  work  were 
offered,  today  thure  is  found  in  the  catalogue  of  the  TTniversity  of  Oeorgia 
twelve  courssB  offered  in  the  Department  of  Horticulture.  Three  of  theea 
are  compulsory  in  the  Freshman  year,  and  their  aim  is  to  place  the  Georgia 
boy  who  graduates  from  the  State  College  of  Agriculture,  no  matter  in 
what  branch,  in  a  position  that  he  will  be  able  to  produce  and  enjoy  the 
many  kinds  of  fruit  and  vegetables  that  are  bo  well  adapted  to  his  home 
State. 

Possibly  the  main  object  of  this  course  Is  to  show  the  young  man  tiiat 
aucccBs  in  fruit  growing  can  be  obtained  only  through  "atick-to-itiveness" 
and  a  proper  knowledge  of  the  plants  with  which  he  is  dealing,  aa  well  aa 
methods  by  which  they  maf  be  protected  and  improved.  It  is  hoped  that 
every  yoang  man  who  takes  this  course  will  know  enough  not  to  plant  out 
an  orchard  and  turn  it  over  to  Providence.  He  should  know  when  finishing 
this  course  that  such  a  method  of  growing  fruit  ia  not  a  paying  propo- 
sition. After  this  year's  work  courses  beginning  in  more  or  less  the  special- 
ized line  of  horticulture  are  offered  aa  electivea  in  the  Junior  year.  A 
study  of  small  fruits,  the  harvesting,  marketing,  and  storing  of  fruits,  a* 
well  as  the  history  and  description  of  fruits,  green-house  mansgoman, 
floriculture,  construction  of  green-houses,  the  study  of  orcharda,  gardana, 
diseases  and  peats,  as  well  aa  the  method  of  controlUng  the  same,  am  fonnd 
in  the  Junior  year.    The  Senior  year  offers  a  course  in  landscape  garden- 
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ing.  It  ie  mainlj  for  the  owner  of  a  ootmtrj  home  ot  a  smaU  citj  home. 
Later  on  in  this  jeai  a  study  is  given  in  the  literature  of  horticnltare,  and 
a  man  who  ia  about  to  gradnate  in  horticnltare  aa  Ua  major  la  allowed  to 
specialize  in  some  special  line  and  nuu  in  connection  with  it  some  experi- 
ments. In  this  way  it  ia  poeaible  to  give  any  yonng  man  of  this  State  a 
fairly  good  knowledge  of  horticulture  and  graduate  him  as  from  the  other 
institutions  in  thia  counti^ri  ^^^  ^  patting  him  into  a  position  to  go  oat 
into  the  world  and  maka  his  living  oat  of  the  growing  fmits  or  vegetablea 
or  mine  of  the  allied  branehea  of  horticulture. 

As  mentioned  above,  ap  to  the  preaent  time  the  main  work  has  been 
construction,  and  now  beaidee  the  head  of  the  Department,  there  is  at- 
tached to  it  an  Extension  Hortienltniiat,  who  ia  carrying  the  work  out  into 
the  State  and  among  the  people  for  whom  it  ia  ultimately  deiigned  to 
Herve.  Sncb  conditions  make  it  possible  for  those  remaining  at  home  to 
take  up  some  line  of  acientiflc  investigation.  Exactly  what  this  line  win 
be  lias  not  yet  been  given  out.  There  will  be  ondoabtedly  something  of  a 
ecientifie  intereat  to  the  horticaltoriat  who  loves  his  bneiness  as  a  science^ 
as  well  as  other  experiments  along  very  practical  lines  to  be  diaseminated 
throaglioat  the  State  for  the  tieneflt  of  fruit  growers  and  orchardiats. 

It  was  Indeed  a  pleasure  to  be  asked  to  give  a  sketch  of  the  horticnl- 
tuial  work  at  tha  State  College,  at  this  meeting,  beestBa  the  Department 
feels  that  nnleas  it  gets  in  touch  with  the  people  of  the  State,  and 
through  them  cornea  in  contact  with  the  young  men  who  are  growing  up, 
it  ia  more  or  less  a  failure.  The  object  of  the  College  is  the  instruction  of 
the  youth  of  Georgia,  and  the  main  object  of  the  Department  of  Horticul- 
ture at  the  present  time  is  to  better  the  f  rait  conditions  of  the  State,  and 
to  put  the  people  of  Georgia  in  a  position  to  be  able  to  tarn  to  horticul- 
tnre  for  a  livelihood  when  they  are  harassed  by  such  troubles  and  pests  as 
the  cattle  tick  and  boll  weevil.  To  do  this,  it  must  be  assisted  by  the  men 
ot  the  State  Horticultnnl  Society,  for  withont  their  aid  it  is  abnoat  im- 
possible for  this  Department  to  develop  to  this  extent 

There  are,  of  conise,  many  tliinga  necessary  for  the  future  development, 
but  as  there  are  other  Departments  developing  also,  it  is  impossible  that 
all  the  money  neceaary  can  be  pot  into  any  one  of  them.  Before  the  devel- 
opment of  the  eoaraes  in  horticulture  for  the  Georgia  boys,  a  green  house 
will  have  to  be  built,  as  well  as  enlargements  in  laboratory  equipment  and 
grounds  equipment  be  made-  These  things,  however,  will  only  come  wfaen 
the  Legialature  of  onr  State  does  its  full  doty  bj  the  College  of  Agrical- 
taie.  I  am  not  here  begging,  bat  aa  you  have  put  me  on  the  program  for  this 
subject,  and  I  feel  that  yon  must  be  more  or  less  interested  in  the  condi- 
tions of  the  Department,  as  well  as  the  College  aa  a  whole,  I  feel  at  liberty 
to  say  that  whenever  you  And  a  good  chance  to  do  so,  yon  should  consider 
It  the  part  of  a  citizen  of  Georgia,  and  especially  a  htntlealtnTlst,  to  puU 
for  appropriations  for  the  institatioD,  whose  aim  is  the  betterment  ot 
Georgia's  agricultural  conditions  in  all  lines,  and  the  education  of  the 
yenth  of  Uiis  State. 

I  have  not  covered  this  subjeet  as  thoroughly  as  I  might,  and  I  gave  you 
a  very  abort  paper,  because  I  thought  It  would  be  late  on  the  program,  but 
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U  RDf  bodj  here  wiahee  to  aak  ew}'  qneatioDB  reUtive  to  the  work  of  the 
Dep&rtment,  I  will  be  very  glad  to  answer  them. 

One  other  thing.  She  College  libraiy  fliee  of  Georgia  Horticnltuial 
Society  are  not  complete.  There  are  a  few  Tn'f'ng  nmnbera.  I  had  a  list 
on  vaj  deflk  to  read  to  the  Society,  bnt  I  came  off  hurriedly  and  forgot  it. 
I  wanted  to  reqaest,  if  any  of  you  have  extra  copiee  of  the  reports,  that 
yon  will  pleaee  be  good  enough  to  let  me  know.  I  am  very  audonB  to  com- 
plete my  library  Alea,  and  I  will  be  glad  to  Dotify  ai^  body  just  exactly 
what  the  nnmbere  are  that  are  mJaaing,  if  they  will  let  me  know  that  th^ 
have  extra  copies. 

Mb.  Bebceuans:  I  think  yon  axe  short  the  proceed- 
ing of  1882,  and  at  the  present  time  there  are  only  two 
copies  in  existence,  one  in  my  fatiier's  library,  and  one 
on  file  with  Department  in  Atlanta.  We  have  a  num'ber 
of  copies  of  different  year's  proceedings,  that  father  left, 
and  if  there  are  any  members  who  would  like  to  complete 
their  files,  not  merely  out  of  curosity,  but  to  complete 
their  files  and  bind  them,  we  will  be  glad  to'  famish  them 
as  far  as  possible.  Of  some  we  have  probably  only  a 
half  dozen  copies  left,  and  they  were  published  by  the 
Society  alone  in  those  days  at  enormoos  expense,  and  it 
has  always  been  father's  idea  to  try  to  preserve  them 
as  much  as  possible. 

Col.  Wade  of  Cornelia  then  took  the  chair  and  stated : 
"We  will  now  have  the  pleasure  of  listening  to  an  ad- 
dress that  we  have  been  looking  for  by  Col.  B.  W.  Himt. 

BEAUTIFYING    EURAL    HOME    SURROUNDINGS    AND    CIVIC 

IMPROVEMENT. 

B.  W.  Hunt,  Eatonton,  Ga. 

Beautifying  Bnral  Surronudiaga  and  Civic  Improvement  waa  aoBigned 

to  me  as  a  theme  by  the  late  Dr.  Berekmane.     How  he  preferred  the 

subjects  treated  I  do  not  know,  and  it  is  endless. 

The  word  rural  ae  used  in  the  teit,  I  take  it,  refers  to  eouDtiy  aa  well 
aa  sabiirban  and  village  homes,  with  sufficient  space  for  ornamental  grounds 
to  be  made  the  dominant  feature  in  connection  with  the  residence  proper. 
And  civic  improvement,  I  understand,  inclndes  the  making  of  attractive 
streets,  parka,  sidewalks,  and  the  beautifying  of  private  grounds  exposed 
to  public  view.  The  treatment  of  streets  in  cities  and  viUages  is  neoefl' 
sarily  one  of  formal  gardening  in  contra- distinction  to  landscape  garden- 
ing.   The  latter  term  being  restricted  to  Uie  creation  of  mral  pietarCB  b^ 
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Uie  landscape  arctiitect,  yiews  pleading  to  the  art  Heoae  of  the  obaerver. 
The  BDeceeeful  laudocapiet  oreatee  a  rural  scene  thtit  obacurei  all  the  arti- 
flcialities  of  hii  labor,  following  apparently  the  linee  of  nature  '<  own  work 
from  a  totallj  different  Standpoint,  toward  a  result  as  formal  u  the  ezi- 
genciw  of  the  ease  maj  reqoiie. 

To  be  speciflc,  if  the  civic  improTer  be  engaged  in  planting  shade  trees 
on  a  straight  street,  he  moat  keep  them  in  perfect  alignment,  and  all  should 
be  of  the  same  variety,  all  of  aimilar  size  and  height.  Otherwise  the 
f ermaL  straight  line  wUI  prove  a  more  or  lev  disappointing  failure.  On 
the  contrar7,  the  beauty  of  the  landscape  gardener's  planting  is  enhanced 
1^  the  different  varietiee  of  the  trees  he  may  plant,  by  their  varying  nizea, 
colors,  shapes,  and  manner  of  growth.  The  artistic  grouping  of  trees  and 
shrubs,  allowing  large  open  spaces  carpeted  with  grass,  makes  a  beautifnl 
picture  of  his  deeign.  To  realize  where  the  formal  treatment  is  neceeeary, 
where  the  natural  grouping  is  most  pleasing  to  the  art  loving  observer, 
where  the  one  may  beet  blend  into  the  other  meuiner  of  treatment,  con- 
stitutes the  successful  landscape  architect,  the  true  creator  of  ornamental 
gardening. 

There  most  be  some  formal  treatment  in  all  home  grounds,  I  take  for 
granted,  because  the  dwelling  itself  is  the  most  formal  of  objects,  and  he  of 
the  informal  school  must  tame  Nature 's  wild  mood  at,  or  near,  the 
residence.  Otherwise  we  would  be  as  savages  dwelling  in  the  jungle.  How 
to  blend  the  natural  with  the  formal  and  artificial,  successfully,  appears 
to  me  to  be  the  key  to  the  treatment.  Here  ie  where  the  endless  improve- 
ment of  grounds  enters  into  the  home  life  of  the  occupants.  The  very  entrance 
to  a  home  from  a  street  is  obliged  to  be  formal  and  straight.  The  walks 
near  the  house  made  dry  and  kept  free  from  grass  and  weeds,  all  tell  of 
formal  treatment — the  taming  of  nature's  moods.  Here,  then,  near  the 
dwelling  may  be  placed  the  snn  dial,  the  large  vases  for  the  blooming  tender 
plants,  the  true  architectura  featuree  of  use,  or  apparent  ns^  in  the  grounds, 
placed  only  where  formal  treatment  is  in  good  usage. 

The  most  attractive  architectural  embelliBhments  about  home  grounds 
may  be  quite  inexpensive.  Some  waste  irons  and  wire  for  a  skeleton, 
Portland  cement  for  the  shaping,  with  a  mason's  trowel  and  a  varnish 
brush  for  tools,  directed  by  artistic  hands,  will  create  vases,  sun  dials,  and 
accessories  and  all  at  the  most  trifling  cost.  Tases  four  or  five  feet  high 
that  would  cost  $25  to  t50  each  may  be  created  at  home,  costing  from  2Sc 
to  50c  each,  with  all  the  enjoyment  of  creation,  thrown  in  for  good 


There  is  planting  to  be  done  for  present  and  immediate  effect,  planting 
for  the  future,  planting  for  color  winter  and  summer,  planting  for  all 
blooming  seasons,  Planting  of  trees  and  shrubs  that  are  of  themselves 
ornamental  and  willing  to  grow  out  of  grass  borders,  planting  for  roses 
*  and  erinums  and  similar  plants  that  to  reach  perfection  of  bloom  demand 
raw  earth  and  clean  culture,  impatient  of  verdure,  of  grass,  and  such 
should  be  relei^ated  to  a  convenient  place  out  of  sight,  when  one  is  viewing 
the  ornamertnla. 

My  conception  of  beautifying  rural  bonie  surroundings  does  not  mean 
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B  expenditure  of  monej  on  the  part  of  the  eHj  or  town.  To  be 
specific,  mj  home  town  was  paying  one  dollar  a  tree  for  uncertain,  iiregular 
and  bad  planting.  Tb«  Ladies'  Improvement  Societj  of  which  mj  wife  la 
president,  took  np  the  work  and  planted  in  one  winter  1800  street  trees 
at  a  cost  of  ISe  a  tree,  losing  only  abont  5  per  cent  of  the  whole  plant. 
No  other  improTement  at  so  slight  a  acmt  coold  have  added  so  mnch  to  the 
beaatj  of  the  small  city,  and  the  benefits  increase  jear  by  year,  as  the  trees 
grow  larger.  Ladies  are  the  best  of  economists  in  such  work,  and  they 
are  the  moat  willing  civic  improvers.  In  connection  with  tree  plating, 
both  for  street  improvement  and  for  shade  in  home  grounds,  in  onr  semi- 
tropical,  sunburned  section,  please  bear  with  me  while  I  state  what  I  believe 
is  true  abont  sunshine,  which  is  iiot  the  orthodox  view. 

The  white  race  is  absolutely  dependent  on  shade  for  life  in  the  tropica. 
Sunshine  is  as  deadly  there  as  the  cobra's  bit«,  bnt  slower  in  effect.  I 
fnlly  believe  that  mental  and  physical  health  cannot  be  enjoyed  in  Middle 
and  Sontheni  Qeorgia,  except  by  protection  of  shade  from  the  son's  rays. 
The  effect  of  the  X-Bay  and  Boentgen  rays  on  the  human  body  afford  an 
explanation  why  this  is  tnie.  We  will  not  argne  or  try  to  explain  why  shade 
is  necessary  to  the  white  race,  farther  than  to  say  a  white-sldnned  race  has 
never  been  found  indlgenooa  South  of  the  fiftieth  degree  of  latitude,  and  we 
dwell  near  the  thir^-  third.  The  survival  of  the  fittest  makes  no  exceptions. 
If  we  remain  here  as  a  vhite  race  and  would  save  our  skin  from  the  pig- 
mentation of  the  Hindustan  races,  shade  is  out  only  savior.  Beauty  may 
be  a  sufficient  reason  to  the  art  lover  for  tree  planting,  but  the  economic 
law  of  the  preservation  of  the  fiower  of  the  human  race  must  appeal  to  all 
people  with  overwhelming  force.  Without  shade  our  race  is  doomed  to  a 
change  in  color  of  akin  or  extermination  in  this  latitude. 

To  endeavor  to  do  good  planning  and  planting  without  familiarity  vrith 
the  work'of  the  best  artists,  would  be  as  impossible  as  to  write  good  English 
before  learning  to  spell.  Be  who  would  lay  out  and  beautify  his  own 
grounds,  must  at  least  havs  a  working  knowledge  of  landscape  gardening. 
It  is  well  for  us  to  know  the  work  of  those  who  have  laid  out  the  grounds 
that  we  most  admire. 

Perhaps  some  of  those  present  may  not  remember  that  Andrew  J. 
Downing,  whose  work  made  an  epoch  in  American  rural  planting,  said  that 
Andre  Parmentier,  the  Belgian  emigrant  of  1824,  by  "bis  labor  and 
example  effected,  directly,  far  more  landscape  gardening  in  America  than 
those  of  any  other  individual  whsterer."  It  is  well  for  us  to  realize  the 
debt  we  owe  to  little  Belgium,  who  gave  us  both  Parmentier  and  Berek- 
mans,  the  latter  doing  more  for  Bouthem  horticulture  than  any  other  man 
who  has  yet  lived.  There  is  a  reason  underlying  Belgian  influence,  I  fuUy 
believe,  but  to  name  it  would  be  too  much  of  a  digression  at  this  tioM. 
Downing 'e  landscape  gardening  published  in  1841,  changed  for  all  time 
my  point  of  view  of  this  art,  as  it  doubtless  has  others.  Downing's  was 
the  first  American  published  book  on  the  subject.  Since  Downing's  death, 
possibly  the  calling  of  landscape  gardening  has  been  moet  advanced  in 
America  by  the  work  of  Calvert  Yaux  and  Frederick  Law  Olmstead.  Z 
only  know  from  reading,  and  not  from  personal  observation,  the  li 
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enfttiona  of  the  more  Tecant  utiata,  Samnel  Panons,  Jr.,  mud  the  original 
tMatmtnt  of  gronnda  bj  Wftrten  HL  Mtuming,  and  tlie  work  of  our  eon* 
temporariM,  generallj.  The  Wade  gToimda  here  in  ThDmaarUle  Z  have 
read  eriticiama  of,  and  I  tmderstaud  they  are  original  in  treatment  and 
moat  aaceesafnl  in  aetnal  reanlta. 

I  do  not  intend  to  wander  far  from  mjr  theme,  bat  the  temptation  la 
irreaiatible — eepeeially  to  one  irho  aaea  and  feela  the  difference  between 
each  landscape  gardenei  *■  work.  That  ia,  a  eloee  stadent  of  this  snbj«ct  bmj 
ua  where  one  man'a  work  has  ended,  and  a  landseapiet  of  a  different 
school  commenced.  A  nneician  will  reeognise  Wagner's  moaic,  even  if  he 
doea  not  know  the  score,  likewise  the  student  sees  and  feels  the  master's 
hand  and  tonch  in  this  creatiTe  work. 

And  what  ia  it  all  worth  t  How  ahaJl  we,  who  love  the  beautiful  cre- 
ations of  the  landscape  gardenera,  answer  the  paraimoniona  economist,  who 
wonld  rob  life  of  aU  beauty  juat  to  increaae  a  board  of  goldt  He  may  hare 
feelinga,  but  he  doea  not  feel  what  we  feel — he  haa  eyea,  but  he  does  not  aea 
what  we  aee;  he  haa  capacltiea  undeveloped,  perhaps,  bnt  be  doea  not  oijoj 
what  we  enjoy. 

To  u»  the  garden,  the  landscape,  the  trees  and  ahmba,  all  jnatify  them- 
aelvea.  The  garden  ministers  in  some  way  to  onr  yearning  for  the  com- 
paniouship  of  the  beautiful  and  tme. 

Ia  it  not  better  to  see,  to  feel,  to  enjoy,  than  to  analycel 

Prof.  Ceaio:  I  would  like  to  take  this  opportunity 
of  calling  the  attention  of  the  members  of  the  Society  to 
the  meeting  of  the  American  Pomological  Society  at 
Tampa  on  Thursday,  Friday,  and  Saturday.  I  am  sorry 
that  I  have  not  a  program,  showing  the  bill  of  fare.  \ 
assure  you,  however,  that  there  has  been  prepared  a  very 
attractive  program,  covering  a  wide  range  of  subjects  of 
present  day  importance  to  fruit  growers.  I  might  say 
that  last  year,  when  the  question  was  raised  as  to  meet- 
ing South,  the  question  of  the  time  came  np.  We  had  to 
arrange  the  time  in  accordance  with  the  convenience  of 
our  hosts,  The  Florida  Horticultaral  Society  and  the 
Tampa  Board  of  Trade,  and  we  put  it  ten  days  later 
than  originally  intended.  I  hope,  however,  that  this 
present  arrangement  will  result  in  a  large  attendance  on 
the  part  of  yoar  Sodety. 

The  morning  session  was  then  adjoamed,  the  Society 
to  reconvene  promptly  at  2 :30  p.  m. 
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AFTERNOON  SESSION. 

The  afternoon  session  was  called  to  order  at  2:30, 
and  the  paper  on  the  subject  "Beantlfying  Home  Snr- 
roundings"  by  Mr.  P.  J.  Hjort,  of  Thomasville,  was 
called  for. 

Mr.  Hjort's  son  responded  in  his  father's  absence, 
and  read  his  paper  for  him,  as  follows: 

BEAUTIFYING  BXTRAL  HOME  SUBEOUNDmOS. 

In  taking  up  the  queetion  of  beantifying  rural  home  Banoondings,  one 
would  DfttQrally  infer  that  irhat  is  meant  is  the  making  of  a  flovrer  garden, 
planting  shade  trees,  etc.  The  last  half,  so  far  as  it  goes,  is  correct. 
The  first  half  do«a  not  exactly  express  the  idea.  In  making  a  Aoner  garden 
it  is  natQral  to  Happoee,  that  one  wonld  proceed  to  select  a  suitable  spot, 
whieh  will  answer  the  purpose  as  regards  location,  soil,  expoenre  and  drain- 
age. In  beautifjdng  home  grounds,  we  are  usually  deprived  of  the  advant- 
age of  selecting  the  location,  and  find  ourselTes  confronted  bj  conditions 
often  adTeise  to  the  object.  We  have  to  deal  with  conditions  as  we  find 
them,  and  if  possible  tnm  the  obstacles  into  adTsntagee.  Incidental  men- 
tion may  be  made  of  an  onsightlj  sink  hole  on  a  nearby  private  estate, 
whieh  was  skillfnlly  turned  into  a  beautiful  flight  of  terraces,  and  which  is 
now  one  of  the  show  places  of  the  vicinity. 

Objbctb  to  be  Attained. 

The  main  objects  to  be  attained  are  the  screening  of  nnsightly  bnildings 
and  other  objectionable  features,  providing  the  proper  roads  and  paths,  in 
a  manner  to  obtain  a  maximum  of  convenienee,  and  at  the  same  time 
making  the  least  possible  display  of  bare  dirt.  The  making  of  the  ornamen- 
tal parts  of  the  grounds  comes  much  easier  after  these  preliminsriee  have 
been  attended  to. 

SCKEEKIKO. 

Outbuildings  are  always  more  or  less  unsightly,  unless  dwarfed  1^ 
planting  something  in  front  of  them.  Even  if  the  trees  eet  in  front  are 
only  a  fraction  of  the  height  of  the  building,  they  soften  the  outline,  and 
produce  a  far  different  effect.  For  this  purpose  the  various  conifers  are 
most  suitable.  The  idea  can  be  easily  demonstrated,  if  one  will  only  com- 
pare the  looks  of  a  place,  where  these  detail  have  been  attended  to,  with 
one  where  planting  for  ornament  has  been  neglected,  and  the  latter  class  is, 
nnfortunafely,  in  the  majority. 

In  planting  of  ebruba  near  a  residence,  one  may  plant  for  both  openness 
and  seclusion,  by  arranging  the  shrubs  in  such  a  manner  that  passers-by 
may  see  very  little  that  transpires  within,  while  those  inside  can  see  all  the 
trafSc  on  the  outside.  This  requires  some  skill  in  arranging,  bnt  It  is  well 
worth  the  trouble. 
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BOAD  MAKINO   AMD  a&AJ)INS. 

In  DuJdng  a  drive,  one  ahoold  be  evefnl  to  avoid  ungraceful  lines.  A 
Btraigbt  roftd  will  answer  in  maaj  cases,  and  can  often  be  made  to  convey 
U)  idea  of  a  mneh  greater  distance  than  there  reaUj  is,  especiallj  If  lined 
with  plants  of  a  low  growth,  and  with  graf  or  blnish  foliage. 

A  emred  load  where  it  matches  the  soiroonding  landBcape  is  very 
pret^,  provided  it  is  true,  bnt  a  curve  tliat  is  not  tme  is  alwa^  an  eye- 
sore. Besides  laying  a  carve  off  geometrically  it  is  «lso  necessary  to  look 
at  it  from  various  view  points,  ss  it  BomstimeB  needs  some  cbongee  before 
ft  looks  right.  The  road  beds  should  be  rounded  some  in  the  middle,  leav- 
ing a  gutter  on  each  side,  the  depth  of  which  will  vary  with  the  drainage 
necessary  for  cariyuig  off  the  aurplus  water. 

Where  the  general  contour  of  the  ground  is  on  a  level,  aU  email  iiregn- 
l&ritiee  in  the  surface  should  be  graded  before  planting,  as  it  is  difficult 
to  do  this  afterwards,  without  injury. 

Where  the  land  is  hilly,  sometimes  terraees  come  in  handy,  if  properly 
arranged,  and  the  possibilities  of  be«Dtifying  ue  really  greater  on  hiUy 
land  than  on  that  which  is  level.  It  should  always  be  borne  in  mind,  how- 
ever, tliat  the  terraces  moat  be  absolutely  level;  otherwise  they  are  likely 
to  prove  troublesome,  as  they  will  wash  during  a  rain.  It  is  also  advisable 
to  plant  a  low  hedge  on  the  crest  of  a  terrace,  where  conditions  allow 
it,  as  they  help  to  keep  the  soil  in  place. 

Natu&u,  Landscapes. 

Natural  landscapes  poasess  aJl  the  essential  features  sought  by  the 
landscape  gardener.  One  can  learn  many  a  lesaon  hj  studying  the  arrange- 
ment of  low  growing  shrubs  in  front  of  a  piece  of  woodland.  This  leads 
us  to  aee  the  advantage  in  planting  objects  of  a  lower  growth  in  front  of 
taller  trees  or  shrubs. 

The  masses  of  trees,  the  single  apecinens,  the  flower  beds,  the  wide  ex- 
panse of  green  grass,  even  the  low  border  defining  the  path  made  by  man  or 
beast,  all  the  features  are  found  in  the  wild  landscape.  Some  features  thus 
found  are  well  worth  imitating. 

There  are  certain  rulea  laid  down  for  laying  out  grounds,  but  the  mlea 
of  different  authorities  vary  ao  muoh  that  it  is  pretty  much  a  matter  of 
individual  taste  how  the  grounds  are  planned.  On  a  few  points  the  au- 
thorities agree,  for  instance,  that  the  ahortest  distance  between  any  two 
given  points  ia  a  straight  liiie.  That  it  ia  not  in  good  taste  to  dot  your 
shrubs  all  over  the  grass,  because  it  makes  the  lawn  look  aniaJleT,  and  the 
perspective  ia  lost.  That  it  ia  not  advisable  to  mix  evergreens  and  decidn- 
OQS  plants  in  the  same  cluster,  because  the  evergreena  will  look  bare  in  the 
winter,  where  they  have  been  in  contact  with  the  others. 


One  Idea,  which  aeems  to  be  universal  among  modem  landscape  men  is, 
that  hedges  have  no  place  in  the  landscape.  Still,  there  are  very  few  of  the 
possessors  of  beantif  ul  hedges  who  would  willingly  abandon  them  simply 
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beeaase  tb«f  ue  not  fuhionable.  A  h«dg«  la  neulj  bIwati  appropriAto  aa 
a  means  of  defining  tba  boundary  between  the  flower  garden,  near  the 
reaideoee,  and  the  ontlfing  ground^  which  ahonld  be  plaimed  to  eome  ex- 
tent in  conformity  to  nature,  and  therefore  do  not  readily  abeorb  the  arti- 
fleia]  garden  near  the  residence  aa  an  inUgral  part.  In  planning  a  hedge, 
it  is  wen  before  choosing  the  material  to  study  the  conditions  of  the  locality, 
as  well  as  the  purpose.  There  are  various  plants  that  make  good  hedges, 
the  most  commonly  used  here  being  Amoor  privet.  This  answers  admirably 
for  a  hedge  anywhere  from  aix  inches  to  ten  feet  in  height,  and  wiU  make 
a  hedge  in  leaa  time  than  any  other  plant  known.  Vhere  the  ^lite  fly  is 
plentiful,  it  may  be  beat,  however,  to  use  something  dse.  Soma  of  the 
privets  are  more  reaialant  than  the  Amoor.  If  the  aoil  is  heavy  clay,  a  low 
hedge  can  be  made  of  boswood  and  a  taller  one  of  arbor  vitB,  espeeiaDy 
the  common  Chinese.  Many  of  the  flowering  ahnibs  also  make  good  hedges, 
eapecially  Bpirea  Thuabergii  and  Cydonia  Japonica. 
Flowkk  Bordus. 

The  flower  border  is  always  appropriate  where  a  walk  can  be  arranged 
parallel  with  a  line  of  shrubbery,  and  may  be  made  into  a  catch  all  for 
quite  a  collection  of  things  that  the  owner  may  take  tt  fancy  to.  The 
flower  border  can  be  made  to  bloom  nearly  the  whole  year  by  properly 
selecting  the  material  for  it.  Hardy  herbaceona  staff  is  not  used  here  to  the 
same  extent  to  which  it  is  planted  at  the  North,  bat  this  is  because  we  are 
beginnerg  here,  at  least  in  a  manner.  It  will,  perhaps,  be  «  surpriae  to  some 
of  those  present  here  to  know,  that  nearly  half  of  the  species  of  herbaceous 
plants  sold  in  this  country  are  indigenous  to  the  Sonthem  States.  Many 
of  these  are  capable  of  further  improvement. 

The  greater  part  of  the  annual  plants,  which  are  available  for  bordere, 
are  all  but  unknown  here,  but  are  gradually  coming  into  nae. 

Cannae,  Dahlias,  etc.,  might  properly  be  daaaed  as  hardy  herbaceona 
stuff  here,  as  they  can  be  safely  left  in  the  ground  dnring  the  winter,  and 
form  excellent  border  plants,  which  need  to  be  transplanted  only  when 
they  become  crowded.  This  applies  also  to  certain  Holland  bolbe,  especially 
Narciasus  of  the  Polyanthus  class,  and  the  jonquils.  Hyacinths  usually 
deteriorate  in  a  couple  of  years,  and  so  do  the  daffodils.  Tolips  are  not 
I  generally  succeaaful  here,  but  the  late  May  flowering  kinds  will  thrive  under 
certain  conditions. 

Many  flowering  ehmbs  of  a  low-growing  character  are  appropriate  for 
borders.  Among  these  the  Azalea  comes  flret,  and  is  largely  need  for  this 
purpose  in  places  around  Thomaaville,  especially  the  last  few  years.  They 
are  used  by  the  acre,  where  they  were  formerly  uaed  by  the  doEen.  The 
evergreen  Indian  Azalea  is  the  most  useful  here,  as  the  deciduous  kinds  are 
not  entirely  succeaaful  with  us.  We  have,  however,  repeatedly  need  Acalea 
mollis  as  a  bedding  plant,  with  the  understanding  that  we  would  throw 
them  away  after  the  blooming  season,  as  they  are  low  priced  and  very 
effective,  A  border  may  be  appropriately  lined  with  Santolina  dkamaecy- 
paritiut,  which  with  ite  gray  leaves,  gives  an  idea  of  distance,  eapecially  to 
a  straight  border. 
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In  this  da»  than  ia  aneli  &  bewildoiiig  maaa  of  tnaterial  availablo  for 
beantifjing  gronuda  here,  th&t  a  list  would  be  tediona,  and  aa  liata  of  the 
better  known  one*  have  been  ao  often  given,  we  will  onl^  mention  a  few  of 
tlie  leee  known  kinda  of  real  merit. 

Among  the  conifeioiu  class  of  trew  and  sbmbs  one  of  the  Tery  bert  ia 
the  Cnnninghamia  BiDensia,  which  forma  an  axeellent  single  specimen  on  a 
lawn,  and  takes  the  place  of  the  araocaria,  which  does  not  snceeed  with  ns. 
Of  the  Cnpreuns  lawsouiana  there  are  numerous  garden  forms,  compara 
tlvely  little  known  in  this  coantij,  although  well  known  in  Enrope,  where 
they  are  mnch  admired.    Almost  all  of  these  ejrpressea  do  well  with  us. 

In  broad  leaved  evugreens  the  Temstroemia  japoniea  deserres  to  be 
mentioned,  aa  it  forma  a  beautiful  compact  tiimb,  and  does  finely  with  ns, 
bnt  i^  BO  far,  the  onlj  FhillTrea  that  has  proven  soecessf ul. 
Japahisb  Plants. 

It  is  a  well  known  fact  that  a  large  proportion  of  our  ornamentals  come 
from  Japan.  It  la  not  ao  well  known,  perhaps,  that  the  Japanese  species  of 
the  same  class  are  of  a  lower  and  more  compact  growth  than  the  American 
species.  This  fact  ia  well  worth  considering  when  mpy^ag  a  selection  for 
any  special  purpose.  For  instance,  jon  would  choose  the  Cercia  eanadensia, 
or  American  Judas  tre^  for  a  distant  efFect,  or  where  a  taU  tree  is  required, 
bnt  the  Cercis  ohinensls  for  a  near-by  point,w  here  a  lower,  more  compact 
tree  is  required. 

The  Japanese  wistarias  are  better  suited  to  this  locality  than  the  Ameri- 
can kin<ls. 

V1NE8. 

Where  nothing  else  will  answer  the  purpose,  a  good  effect  can  be  had 
with  Tinea  and  climbers,  aa  they  wiU  climb  poles,  trellisea,  chimneys,  wires, 
fences,  of  anything,  or  crawl  on  the  ground.  Of  course,  they  are  not  aD 
adapted  to  the  same  purpose,  the  wistaria  looks  best  overhead,  with  the 
fioweia  hanging  down,  while  the  vinca,  or  ground  myrtle,  hugs  the  ground, 
with  its  flowers  erect.  The  native  yellow  jessamine  will  do  cither  way, 
going  or  coming. 

In  eonclusi->n  allow  me  to  say  that  no  amoant  of  improvement  will  be 
successful,  unless  the  work  is  tept  np  afterwards. 

With  proper  attention  the  grounds  onee  beautified  wiU  increase  in  at- 
tmetiTcnesa  as  the  yean  pass,  and  prove  a  constant  sonrce  of  pleasnre. 

Chaibman  Hunt:  The  next  paper  on  the  program 
is  an  address  by  Mr.  E.  L.  Worsham,  State  Ento- 
mologist 

Mb.  Lewis:  Mr.  "Worsham,  as  yon  know,  left  last 
night,  and  the  article  that  Mr.  Worsham  was  to  read 
was  on  "Spraying  Apparatus  for  Scale  Insects."  It 
struck  me  that,  as  there  are  not  many,  and  as  those  who 
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are  here  know  all  about  apraying  apparatus,  that  it 
might  be  well  to  read  the  title  of  the  paper,  and  pass  it  to 
the  Secretary  to  be  embraced  iu  the  proeeedings.  Later 
on,  upon  the  opening  of  the  question  box,  I  might  make 
a  little  talk  on  blight 

SPEATING  APPABATDS  FOE  SCALE  INSECTS. 
Bj  E.  L.  WoRSHAU,  Stftte  Entomologist  of  a«0Tgia. 

The  title  of  this  paper  deeignatea  a  coiwideratioii  of  epnying  apparatas 
and  accenorieB  partimlarlj  with  refereDce  to  tbair  use  in  controlling  Coc- 
cidtB.  Genei&lly  speaking,  any  good  modem  pump  ia  eqaallj  well  adapted 
to  spraying  both  fungicide*  and  insecticides.  In  certain  reepacts,  however, 
which  are  primarily  concerned  with  the  physical  nature  of  the  apray  material, 
the  eOeieney  of  the  varioua  types  of  spray  pnrope  is  eomenhat  variable. 
The  reason  for  this  variation  ia  hereinafter  diaetissed  more  folly  under  the 
head  of  pump  construction.  There  is  spraying  apparatus  of  all  kinds  and 
siiei,  and  the  selection  of  an  outfit  is,  therefore,  based  on  its  service  re- 
quirements. Beginning  with  the  smallest  of  all,  the  bucket  pumps  which 
may  be  had  for  a  few  dollars,  the  siees  and  coats  will  increase  on  a  more  or 
less  graduated  scale  up  to  the  200  gallon  power  pnmpe  which  cost  several 
hundred  dollars. 

Strong  competition  in  the  spray  macbineiy  bosiness  is  responsible  for 
the  rapid  improvement  in  the  constmction  of  pimips  and  aece«aari«e.  It  is 
now  possible  for  the  purchaser  to  obtain  good,  durable  and  efficient  pumps 
from  a  number  of  manufacturers  and  at  a  cost  entirely  commensurate  with 
their  value.  Individual  operators  have  a  large  field  in  which  to  exercise 
their  choice,  though  such  choice  would  nee«Marily  be  fonnded  more  upon 
some  peculiar  mechanical  device  than  upon  cost. 

Bucket  and  Ekapsack  Puiips. 

These  two  styles  are  grouped  together  because  their  field  of  nsefnlness 
is  80  limited.  With  sufficiently  long  leads  of  hose  they  may  be  used  on 
small  orchard  trees,  but  they  are  designed  and  built  ostensibly  for  use  in 
spraying  green  house  plants  and  shrubs.  Ttnir  relatively  small  cost  places 
them  easily  within  the  reach  of  all  who  have  ornamental  plants  to  protect, 
both  indoors  and  out,  from  scale  insects,  and  in  this  field  they  make  valu- 
able acquisitions  to  the  garden,  the  green  house,  and  in  the  growing  of 
small  ornamental  plants. 

The  bucket  pump  as  a  rule  is  constructed  so  as  to  extend  into  the  bucket, 
to  which  it  is  attached  by  a  clamp ;  a  foot  piece  extends  to  the  ground  and 
by  placing  the  foot  upon  this,  the  pump  is  hdd  in  position  while  it  is  being 
worked.    The  coat  variea  from  five  to  ten  dollsrs. 

The  Knapsack  pump,  being  more  portable  and  somewhat '  larger,  ia  ft 
more  deeirable  contrivance  for  use  in  the  sphere  above  assigned  to  the 
bucket  pump.  It  is  attached  to  the  back  after  the  fashion  of  a  knapsack, 
and  is  worked  by  a  lerer  extending  over  the  operator's  shoulder.     ^le 
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details  of  eonstmction  v&ry  between  the  different  manufactutera,  bnt  the 
general  plan  is  mach  the  same  in  all.  The^  are  of  five  gallon  capacity,  and 
are  fitted  with  3-8  inch  hose,  to  which  any  style  nozile  may  be  fitted.  The 
tanks  are  made  of  brass  or  galvanized  iron,  and  the  prices  are  governed  by 
the  metal  used  in  their  make  up.  The  listed  prices  vary  from  ten  to  eigh- 
teen dollars. 

Bakbzl  Pinips. 
Barrel  pumps,  as  the  name  denotes,  are  pumpa  intended  for  mounting 
in  barrels,  and  their  sise,  cheapneee,  and  general  efficiency  for  spraying  on 
both  large  and  small  scale  renders  them,  perhaps,  the  moat  important  type 
of  spray  pump.  When  fitted  out  with  good  accessories,  they  are  capable 
of  spraying  the  largest  fruit  trees  under  ordinary  conditions  and  by  far 
the  larger  part  of  all  orchard  spraying  is  done  with  pumps  of  this  class. 
Practically  the  same  principals  are  incorporated  in  the  mannracture  of  the 
different  makes,  though  the  details  of  construction  vary  greatly.  It  may 
be  well  in  discussing  this  pump  to  consider  what  the  essentials  of  a  good 

To  begin  with  it  is  necessary  to  have  an  air  chamber  to  insure  a  Bteadr, 
consistent  spray,  otherwise  the  spray  would  be  intermittent  and  pnlaating. 
This  air  chamber  part  may  be  either  separated  from  the  working  parts  of  the 
pomp  or  combined  with  them.  In  some  styles  it  is  on  top  of  the  barrel,  but 
in  the  more  satisfactory  types  it  is  within,  and  in  the  latter  the  stability  of 
the  pump  is  greater.  A  large  air  chamber  on  the  top  of  the  barrel  lendeiv 
it  top  heavy,  and  this  top  heaviness  is  likely  to  become  responsible  for  ac- 
cidents in  spraying  on  rough  land. 

One  feature  of  the  barrel  pump  that  is  yet  far  from  perfection  is  the 
agitator.  In  most  forms  the  paddle  agitator  is  used,  but  these,  while  they 
are  all  that  conld  be  desired  for  spraying  materials  free  from  solid  matter, 
will  not  and  cannot  keep  sprays  such  as  the  home-made  lime  and  sulphur 
thoroughly  mixed.  The  tips  of  the  paddles  describe  an  arc  of  about  4S 
degrees  and  work  so  slowly  that  the  lime  quickly  settles  to  the  tiottom  with 
the  result  that  the  first  part  of  the  material  as  it  comes  from  the  barrel 
carries  much  more  free  lime  than  the  last,  which  has  but  little. 

The  question  of  the  agitator  for  barrel  pumps  is  an  important  one  and 
one  that  has  not  heretofore  been  solved.  It  is  only  in  gas  power  sprays  that 
this  feature  is  perfected.  However,  for  the  materials  now  being  used 
against  scale  insects  which  are  uniform  in  composition,  and  carry  no  solids, 
an  agitator  is  wholly  unneceesary. 

The  working  parts  of  a  pump,  namely,  the  valves,  valve  seats,  plunger 
and  cylinder,  should  be  made  of  metal  resistant  to  the  corrosive  action  of 
the  spray  material.  Theee  are  usually  of  brass,  bronze,  or  porcelain  sub- 
BtauccB,  not  corroded  by  the  action  of  the  liquid. 

A  pump  should  be  compactly  built  with  all  the  working  parts  closely 
fitted  so  as  to  prevent  leakage  and  attendant  loss  of  power.  AH  parts 
should  be  easUy  removable  for  cleaning  purposes  and  to  make  repttiit. 
Huch  trouble  may  be  avoided  by  uung  only  the  best  packing  for  tba 
plunger.    The  standard  asbestos  is  far  superior  to  leather  or  cord,  being 
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more  TMifitont  to  the  eanatie  action  of  the  spray  and  in  ererf  way  more 
dimble  and  satiafactoiy. 

The  Bpraj  pump  market  supplies  a  lar^  number  of  different  makea  of 
barrel  pumps.  Tbooe  best  known  to  the  author  ore  the  "Deming,"  mana- 
factored  at  Balem,  Ohio;  the  "Friend,"  mannfaetored  at  Carport,  N,  T,; 
the  "Gould,"  at  Seneca  Falls,  N.  Y.;  the  "Bean,"  at  Cleveland,  Ohio,  and 
the  "Hardie,"  at  Hudson,  Mich.  The  last  has  the  pump  mounted  in  the 
side  of  the  barrel  instead  of  the  top,  and  this  feature  makee  it  particularly 
adaptable  for  aprajing  on  rough  steep  hillsides.  By  building  a  framework 
to  the  front  trucks  of  a  wagon  and  attaching  the  barrel  thereto,  the  pump 
may  be  operated  by  the  driver  from  the  ground.  The  frame  work  being 
a  continuation  of  the  shafts,  gives  the  barrel  an  angle  which  brings  the 
pump  handle  to  a  position  from  which  it  can  easily  be  worked  by  the  driver. 
The  pump  when  so  arranged  is  especially  valuable  for  use  on  land  not 
really  accessible  to  a  wagon. 

Aaj  of  tbe  above  named  are  good,  reliable  makes,  and  with  proper  care 
will  last  indefinitely.  They  are  suffieientl;r  powerful  to  generate  and  consist- 
ently maintain  pressure  for  the  two  leads  of  hose  carrying  a  total  of  fotu 
noules, 

HolUZONTCAI.  PtJMFS. 

This  type  of  pump  is  designed  for  spraying  on  an  extensive  scale.  It  is 
larger  and  more  powerful  than  the  barrel  pumps,  and  is  capable  of  supp^ 
ing  four  leads  of  hose.  The  air  chamber  is  of  greater  capacity  and  therefore 
capable  of  storing  more  air  pressure  than  the  smaller  types.  The  plungers 
are  usually  differential  and  thus  an  equal  preesnre  is  exerted  on  both 
strokes,  making  the  pumps  double  acting.  With  these,  as  with  the  barrel 
pumps,  the  principal  of  constmction  is  practically  the  same.  There  are 
many  differences  In  detail,  and  it  is  in  the  details  that  each  manufacturer 
claims  superiority  over  his  competitor. 

Horizontal  pumps  are  intended  for  attaching  to  wagon  tanks  of  from 
100  to  200  gallons  capacity.  They  may  also  be  bolted  to  a  heavy  lead  and 
operated  in  connection  with  an  ordinary  fifty  gallon  barrel.  Primarily, 
however,  they  are  designed  for  tanks  and  for  heavy  work  on  a  large  scale. 

This  style  of  pump  nay  be,  and  usually  is,  operated  by  hand,  but  they 
are  also  usually  fitted  up  with  a  pitman  or  similar  device  for  connecting  to 
a  gas  engine.  The  Bean  Pump  Co.,  manufacture  a  pump  of  this  kind 
that  includes  a  heavy  coil  spring  for  equalising  the  efforts  necessar^r  to 
operate  the  pump  handle.  On  one  strike  energy  is  stored  into  tbe  spring 
by  the  pull  against  its  resistance  and  the  resultant  compression,  and  in  the 
return  stroke  the  stored  energy  contained  In  the  compressed  spring  is 
released  and  the  expansion  belps  the  operator  In  forcing  the  liquid  into 
the  air  chamber  against  gnage  presinra. 

The  working  parts  of  the  horicontal  pumps  are  not  immersed  in  the 
■pray  material  as  is  the  case  with  most  pumps  of  smaller  sin.  The  «]r 
chamber  is  connected  to  the  material  supply  by  a  piece  of  heavy  rubber 
piping,  and  is  filled  by  suction.  Bepaira  are  much  easier  effected  than  witk 
barrel  pumps,  which  have  to  be  removed  from  the  barrels,  sometiraea  whw 
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the  latter  are  full  ot  spraj  material,  before  the  aeat  of  the  trouble  can  be 
reached. 

The  cost  of  the  hariiontaJ  pump  ranges  from  tneiit;r~fl^B  to  iUtj  dollars. 
Nearlj  all  the  pump  manufacturers  have  their  cheaper  and  their  better 
grades  vrith  an  accompanying  price  list  to  nlatch. 
Power  Puufs. 

Power  pumps  are  of  two  kinds,  (1)  gasolene  and  (2)  eompreesed  air  or 
compressed  gas.  With  these  macbines  it  is  possible  to  maintain  the  air 
pressure  at  a  higher  and  more  constant  figure  than  with  hand  motive  power. 
The  innTJirnnn  degree  of  successful  spraying  against  scale  insects  is  obtained 
only  when  the  sprsy  is  driven  onto  them  in  a  finely  divided  state  and  with 
force.  The  greater  the  force  the  greater  the  efficiency  of  the  work,  all 
other  conditions  being  equal.  Power  outfits  meet  this  essential  requirement 
better  than  those  operated  by  hand  for  the  reason  that  they  can  maintain 
a  higher  pressure  and  hold  it  practically  constant.  For  general  efficiency 
and  labor  saving  they  are  superior  to  other  types,  especially  in  large  eoro- 
merciat  orchards,  parks,  etc 

Qaeolenx  Poweb  Pumps. 

All  the  leading  power  pump  manufacturers  tarn  out  regular  power  pump 
outfits,  and  they  are  giving  general  satisfaction,  wherever  used.  The  origi- 
nal purchase  price  is,  of  course,  much  higher  than  for  hand  pumps,  but 
thereafter  they  may  be  operated  at  a  smaller  cost  and  the  additional  cost 
in  the  beginning  represents  economy  in  the  end. 

Power  pomps  can  constantly  maintain  hi^  pressure  for  four  leads  of 
hose  and  have  a  capacity  of  two  hundred  gallons  per  honr.  Their  greater 
weight  makes  them  ineligible  for  use  on  land  of  a,  rough  or  hilly  nature, 
but  on  fiat  land  they  are  the  most  efficient  and  most  rapid  sprayers  on  the 
market,  their  value  as  time  and  money  eavors  being  more  generally 
understood  and  appreciated  than  ever  before.  They  are  cheaper,  too,  than 
at  any  time  in  the  past.  A  spraying  outfit  with  gas  engine,  pump,  lead, 
hose,  etc.,  may  be  bought  for  sums  varying  from  (135.00  to  $300.00.  The 
gasolene  engines  may  be  used  for  other  farm  purposes  as  well. 

One  feature  of  the  gasolene  outfits  wherein  they  outclass  any  other  type 
of  pump  is  the  matter  of  the  agitator.  By  attaching  the  agitator  to  the 
engine  the  paddles  may  be  mn  at  a  rapid  rate  of  speed  and  ttie  spray 
material  kept  in  a  violent  state  of  agitation.  When  home  made  lime  and 
sulphur  or  other  materials  carrying  solid  matter  are  used,  this  form  of 
power  pump  is  superior  to  any  other. 

CouPRBSSED  Air  Puups. 

This  class  of  pump  is  of  two  kinds,  i.  e.,  those  that  are  air  charged 
at  a  fixed  station,  and  those  that  compress  the  air  into  a  cylinder  by 
means  of  an  apparatus  connected  with  the  rear  wheels  of  the  spray  wagon. 
Both  of  these  types  are  worthy  of  recommendation  under  certain  condi- 
tions. Where  no  part  of  the  spray  solution  will  settle  out,  as  when  miscible 
oils,  prepared  lime  and  sulphnr,  etc.,  are  used,  and  no  agitation  thereof 
Is  necessary,  pnmps  that  are  air  charged  at  the  renewal  station  are  highly 
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«flteieut.  PnmpB  that  depend  on  the  astoniatic  compresaion  of  the  air 
fiom  the  tamiDg  of  the  iragoa  irheels  are  efBcient  only  when  the  trees  bi« 
■null  and  can  be  rapidlj  Bprajed.  Thej  are  failnres  among  large  trees 
that  require  aome  miniiteB  to  apiay  before  aa  advance  is  made.  Neither  ot 
theee  types  have  adequate  agitation  equipment,  and  other  means  mnst  be 
employed  wherever  oeixMarf  to  keep  the  material  well  mixed. 
CABBomo  Acm  Oaa  Pnups. 
The  woTlditg  principlee  of  carbonic  acid  gaa  pnmpe  is  almost  Idoiti- 
cally  like  the  compressed  air  type,  except  that  the  cylinder  is  charged  with 
carbonic  acid  gas  instead  of  air.  It  is  an  efficient,  serriceable  pump,  but 
with  respect  to  the  a^ptator  it  is  equally  as  inefficient  as  the  compressed 
air  pnmps. 

BPU.TINO  AcCEBBOallfi. 

No  pump,  no  matter  how  capable,  will  give  service  without  the  comple- 
mentary  support    of   good   spraying    auxiliaries   of   the   best   quality   and 
design.    As  much  attention  shoold  be  given  to  these  as  the  pump  itself. 
These  acceBsories  couiist  of  hose,  extension  rod,  stop  cocks,  and  nosiles. 
Hose. 

Nothing  need  be  said  of  this  save  that  it  should  be  of  the  best  quality 
and  ample  length.  As  a  matter  of  economy,  it  is  cheaper  to  buy  the  best 
grade  four  ply  goods.  This  will  easily  last  a  fall  season  or  longer  with 
proper  care.  Cheaper  grades  are  quick  to  leak  and  are  generally  unsatis- 
factory. The  better  grades  of  hose  cannot  be  bought  for  less  than  fifteen 
cents  pet  foot. 


No  spraying  outfit  is  complete  without  an  artension  rod.  It  la  an 
indispensable  adjunct  in  reaching  to  all  parte  of  the  trees,  expediting  the 
work  and  improving  the  quality  of  the  spraying.  Besides  ths  advantages, 
it  is  a  protection  to  the  operator,  enabling  him  to  evade  a  wetting  from 
the  spray  mists  aa  it  is  blown  or  drifted  about.  Bods  are  usually  made  of 
1-4  inch  piping  and  are  cut  to  any  desired  length  based  upon  the  require- 
ments. Bamboo  rods  are  also  used  for  the  same  purpose.  Piping  may  be 
cut  in  short  lengths  and  lengthened  or  shortened  at  will  to  suit  the  occa- 
sion, by  means  of  couplings. 

Stop  Cooes. 

Btop  cocks  are  very  serviceable  and  almost  imperatively  necessary  in 
large  spraying  operations.  By  cutting  off  the  flow  tiiey  prevent  waste  in 
moving  from  tree  to  tree,  and  are  invaluable  to  successful  and  economical 
spraying.  There  are  only  a  few  types,  the  best  of  vrtiich  is  the  brass  stop 
cock  with  stuffing  box  that  may  be  tightened  so  as  to  prevent  all  leakage. 
This  type  has  a  cut  off  handle  two  inches  long  extmiding  on  just  one  aids 
of  the  stuffing  box  and  readily  cut  on  or  off  by  the  tbnmb. 


There  are  nozzles  of  all  kinds  and  sizes  and  one  must  be  governed  by 
the  requirements  in  each  case.  In  spraying  for  scale  insects  it  is  of  prime 
importance  to  use  only  nozzles  throwing  a  finely  divided  spray.  Maiimnm 
^od  results  are  obtained  from  nozzles  insuring  this  important  feature. 
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The  beat  types  of  noizlea  used  in  Georgia  are  the  Vermorel,  Bean, 
Friend  and  Miatrj,  Jr.  These  may  be  &ttachad  to  the  rod  Biiigl7,  bt 
couples,  or  Bets  of  three  or  more.  In  the  writer's  opinion  the  best  nozela 
now  on  the  marhet  is  what  is  called  the  Mistrjf,  Jr. 

The  Bean  Manufacturing  Co.,  also  makes  similaT  noziles.  Id  this  type 
the  constractioQ  is  exceedingly  simple;  they  do  not  easily  become  ob< 
structed.  Thef  are  without  the  degorger  conunon  to  the  Vermorel  type, 
and  the  objectionable  feature  occasionad  by  the  catching  of  these  prongi 
o'n  the  limbs,  pulling  off  the  fruit,  etc.,  are  eliminated.  Their  extreme 
simplicity,  the  ease  with  which  th<7  are  cleaned,  and  the  Tapid  and 
thorough  work  they  insure  pats  them  well  at  the  head  of  the  lists  in  the 
world  of  nozsles. 

Chaibmait  Hunt:  Prof.  Soale  is  absent  with  Ub 
"College  on  Wheels"  to-day.  So,  as  we  cannot  have  his 
address,  I  think  we  had  better  open  np  that  question  box, 
and  give  Mr.  Lewis  an  opportunity  to  give  ub  some  ideas 
about  pear  and  apple  blight. 

Me.  Beeokmans  :  This  morning  in  the  course  of  the 
discussion  in  regard  to  pear  blight,  I  suggested  that  the 
Department  had  been  carrying  on  some  very  interesting 
experiments  with  pear  blight  in  McDufBe  county  in  Mr. 
"West's  orchard.  I  believe  these  experiments  have  been 
canned  on  for  five  or  six  years,  and  as  Mr.  Lewis  has 
recently  made  a  trip  down  there,  and  investigated  it,  I 
am  sure  he  will  be  able  to  throw  some  light  on  this  sub- 
ject. 

Mb.  Lewis  :  I  can  state  in  a  brief  way  what  we  have 
found  out.  I  might  say  what  we  have  learned  from  our 
experience.  When  I  came  here,  as  you  may  know,  in 
1905,  Prof.  Orton  was  working  on  Mr.  Wight's  place 
on  pears.  At  the  same  time  we  started  to  work  in  Mr. 
West's  orchard  at  Thomson,  35  miles  this  side  of  Au- 
gusta. To  make  the  work  cover  the  State,  we  aJso  took  in 
one  orchard  at  Calhoun,  but  we  only  worked  in  the  orch- 
ard in  North  (leorgia  for  one  year,  because  the  owner  be- 
came so  disgusted  that  he  cut  the  whole  thing  down. 

I  believe  that  Mr.  Wight  spoke  this  morning  some- 
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thing  that  we  have  proven  conclnsively,  that  is,  that 
pnmiiig,  to  be  effective  for  blight,  must  be  extended  over 
a  large  territory ;  in  other  words  not  only  one  man,  bnt  all 
in  the  section  must  prune;  that's  the  secret  of  the  whole 
thing.  In  Thomson  we  have  an  isolated  orchard ; 
there's  not  a  pear  tree  within  a  mile  of  it,  and  we  have 
been  pruning  that  orchard  to  the  best  of  our  ability  so 
far  as  the  time  would  permit  for  five  years,  and  we  have 
not  yet  completely  eradicated  the  blight,  but  we  have  re- 
duced it  to  such  an  extent  that  you  would  hardly  know 
it  was  the  same  orchard  that  it  was  five  years  ago,  when 
we  took  hold  of  it. 

When  we  took  hold  of  tiiat  orchard,  the  trees  were 
from  10  to  15  feet  high,  and  after  we  had  pruned  it,  peo- 
ple coming  along  the  road  would  say,  "Why  didn't  you 
cut  it  down  to  the  groundT"  We  bad  to  do  that  in  order 
to  reform  the  trees,  make  them  all  over  new  as  best  we 
could,  considering  the  condition  they  were  in.  Last  yean 
there  was  a  fine  pear  crop  on  that  orchard,  but  there  was 
some  blight,  although  not  enough  to  do  any  great  am'ount 
of  damage. 

We  have  been  trying  mainly  to  instruct  the  growers, 
so  they  can  do  their  own  pruning.  *We  cannot  go  over 
the  state,  or  even  take  three  or  four  or  a  half  dozen  or- 
chards, and  prune  systematically;  so  our  main  effort 
has  been  to  instruct  the  grower,  so  he  can  prune  his  or- 
chard in  the  proper  way.  The  proper  way  to  prune  an 
orchard  for  pear  blight  is  to  go  through  in  the  winter, 
and  cut  out  every  bit  of  blight  that  you  can  find;  do  this 
any  time  in  the  winter,  say  whraiever  it  comes  handy, 
being  careful  to  use  a  disinfectant,  such  as  corrosive 
sublimate,  and  remove  as  far  as  possible  all  blighted 
twigs,  or  all  live  or  hold-over  blight  you  can  find  at  that 
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time.  The  blight  winters  over  on  the  tree  in  spots — we 
call  it  live  blight,  or  hold-over  blight;  sometimes  it  is  in 
cankered  form.  Ton  won't  find  Ms  on  little  twigs,  bnt 
on  the  large  limbs  and  on  the  tmnk.  The  trouble  is  with 
most  people,  they  will  go  through  to  prone  for  blight 
and  they  will  cnt  ont  all  the  little  twigs  they  can  easily 
see,  and  will  leave  this  hold-over  blight  on  the  larger 
parts  of  the  tree.  To  show  you  that's  the  case,  over 
here  in  Thomson  the  man  wrote  me  two  weeks  ago  that 
he  was  now  going  through  the  orchard  and  pruning  it 
When  I  walked  throngh  I  showed  him  three  trees  full  of 
hold-over  blight,  two  of  which  had  to  be  cnt  down  en- 
tirely in  order  to  get  rid  of  the  blight  on  them,  and  the 
other  tree  bad  to  have  half  of  it  taken  away. 

The  looks  of  the  bark  will  tell  you  when  the  blight  is 
alive.  It  may  start  la  on  a  little  twig,  or  the  end  of  a 
limb,  and  it  will  run  on  down  the  limb  until  it  gets  to  a 
crotch,  and  th^i  it  will  continue  on  down  the  larger  limb, 
and  yon  might  cnt  off  some  of  the  larger  limb  and  think 
you  have  it  all,  but,  if  yon  will  cut  the  bark  open  further 
down,  you  will  find  that  it  is  red  and  discolored,  bnt  not 
dead.  That's  the  live  hold-over  blight  In  the  spring, 
When  the  sap  begins  to  come  up  in  the  tree,  it  will  break 
throngh  the  bark  and  the  sap  will  ooze  out  of  the  tree, 
and  insects  come  and  get  in  that  sap,  thrice  to  the 
bloom,  and  inoculate  the  bloom  with  blight 

So  the  idea  is  to  remove  all  this  blight  that  you  can 
possibly  get  out  in  the  winter,  and  then  go  over  again 
in  the  spring  just  as  late  as  yon  can  before  the  blooms 
open,  and  cnt  ont  what  you  find  then.  Tou  may  go 
through  in  the  winter,  when  the  tree  is  dormant,  and  yon 
may  think  yon  have  removed  all  the  blight,  and  then  go 
over  again  in  the  spring,  and  yon  will  find  discoloied 
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spots  that  you  didn't  obseire  before.  Those  are  the 
very  ones  that  must  be  gotten  ont  before  the  tree  blooms. 
In  one  case  last  week  near  Thomson  we  fonnd  a 
tree  that  had  the  most  beautiful  top  of  any  tree  in  the 
orchard;  there  was  not  a  sign  of  blight  on  the  tree;  every 
limb  looked  as  pretty  and  clean  as  oonid  be.  But  we 
looked  right  in  the  forks  of  the  branches ;  and  in  there  it 
was  just  literally  filled  with  blight  It  had  started  on  a 
little  fruit  spur,  run  into  that  large  limb,  and  run 
down  to  the  trunk,  which  was  as  big  around  as  a  post; 
we  cut  that  bark,  and  clear  down  to  the  ground  it 
was  discolored.  That's  what  you  have  to  consider,  and 
that's  why  it  has  been  such  a  great  problem  to  get  tiie 
growers  to  remove  aU  the  blight. 

At  the  same  time,  we  started  at  SmithvUle  a  fertilizer 
experiment  to  see  what  effect  fertilizers  would  have  on 
blight.  We  had  a  very  complete  test,  and  we  carried  it 
on  until  we  killed  so  many  trees  that  the  grower  didn't 
want  us  to  continue  longer,  because  the  trees  on  which 
we  used  certain  fertilizers  nearly  always  died.  I  couldn't 
give  you  the  formulas  that  we  used,  but  we  had  seven 
different  plats  for  the  use  of  the  seven  different  kinds  of 
fertilizers.  On  some  we  had  jnst  acid  alone,  on  one  potash 
alone;  then  we  combined  the  acid  and  potash  together^ 
and  then  again  we  used  add  and  potash  and  nitrate  of 
soda;  and  where  we  used  nitrate  of  eoda,  about  the 
third  year,  the  men  had  to  go  to  cutting  down  trees. 

Spraying  has  been  used  by  some  to  control  blight. 
You  can't  exterminate  blight  by  spraying;  you  can't  kill 
it;  you  can't  control  it,  but  if  you  will  spray  as  late  as 
possible  in  the  spring,  just  before  the  blooms  open,  with 
lime  and  sulphur,  home  made,  you  will  seal  it  up,  as  it 
were,  so  that  the  insects  won't  carry  the  blight  so  quickly 
to  the  bloom. 
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Tliat's  the  sum  and  substance  of  what  we  have  fonnd 
out  about  blight.  Be  B7stematic  and  cut  it  oat,  and  don't 
use  much  fertilizer,  don't  make  yonr  trees  grow  any  more 
than  yon  have  to  to  make  them  set  fruit. 

There's  an  orchard  near  Augusta  set  in  Bermuda 
grass  that  has  borne  fniit  for  the  last  five  or  six  years, 
and  had  very  little  blight  I  believe  if  it  would  be  prac- 
ticable, that  it  would  be  a  good  idea  to  put  on  a  little 
fertilizer,  just  enough  to  make  them  grow,  so  that  they 
would  set  fruit,  and  put  them  down  in  sod.  That's  the 
best  way,  I  believe,  to  treat  your  orchard,  because  the 
orchard  I  mentioned  is  about  as  free  of  blight  aa  any 
orchard  I  ever  saw. 

Ex-QovEENOB  HoABD:  Tou  spoke  of  corrosive  sub- 
limate.   How  do  you  use  itT 

Mb.  Lewis:  Just  use  it  as  a  disinfectant  to  put  on 
the  cnt  surface. 

Gov.  HoABD :  How  far  below  the  disease  do  you  cut 
off  the  limbs? 

Mb.  Lewis:  "WeU,  on  some  trees  in  six  inches  you  can 
remove  all  of  it — and  be  sure  you  get  all  of  it,  of  course 
without  making  too  large  a  wound — but  if  it  goes  more 
than  half  way  around  the  tree,  take  the  axe  to  it,  and 
chop  it  down. 

Gov.  Hoabd:  "What's  your  process  when  you  do  re- 
move the  barkf 

Mb.  Lewis:  Disinfect  with  oorrosive  sublimate  and 
paint  it  We  have  trees  over  at  Thomson,  wliere  we  re- 
moved almost  half  of  the  tree,  and  I  noticed  tiie  other  day 
that  they  have  all  healed  up  and  are  in  very  good  condi- 
tion now,  but  in  nearly  every  case,  where  we  had  to  do 
«o  much  surgical  work  on  a  tree,  the  blight  would  get  in 
again  sometime  during  the  summer. 
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GIov.  HoAED:  Does  this  blight  prevail  as  much  in 
strong  limestone  soils  aa  it  does  in  otherst 

Mb.  Lewis:  Well,  ap  here  at  Americns,  and  down 
sonth  of  there  a  few  miles,  they  hare  what  they  call  lime 
sinks,  and  still  blight  is  very  bad  there. 

Coi*.  Wadb:  I  lived  in  a  limestone  section  of  Vir- 
ginia, and  the  trees  tiiere  were  all  pretty  nearly  mined 
with  blight,  but  tBey  have  not  had  it  fdnce  abont  14  or  15 
years  ago. 

CoL.  Fobt:  I  planted  out  three  orchards  23  years 
ago.  I  have  it  and  I  am  satisfied  tbat  you  can't  get 
rid  of  the  blight.  I  make  a  very  fair  return  on  my  or- 
chards, notwithstanding  the  blight.  I  have  one  orchard 
set  in  Bermuda  grass — that's  one  of  my  best  orchards — 
and  its  on  strong  limestone  land.  You  will  have  to  find 
some  new  remedy  for  blight.  I  am  satisfied  it  can't  be 
controlled  with  Bordeaux  mixture. 

Mbe.  Lewis:  Nearly  anybody  can  go  in  a  pear  or- 
diard,  and  see  these  little  twigs  dead  for  six  inches  or 
even  for  a  foot  or  two,  and  they  cut  all  of  those  out,  but 
they  don't  think  of  looking  down  on  the  trunk  or  on  those 
large  limbs,  where  it  does  not  show  so  much,  but  just  a 
discoloration  of  the  bark.  That's  where  the  live  or  hold- 
over blight  stays  in  the  winter. 

Now  another  thing  I  want  to  call  attention  to  is'tiiis: 
when  a  limb  is  cut  out,  it  should  not  be  allowed  to  lay  on 
the  gromid  there  for  two  wedis  before  it  is  removed  from 
tiie  orchard.  It  ought  to  be  burned  just  as  soon  as 
possible,  so  fis  to  stop  the  infection. 

Phop.  McHatton;  Corrosive  sublimate  is  hard  on 
the  tools,  have  you  ever  tried  chloride  of  limet 

Mr.  Lewis  :  Lately  I  have  began  to  recommend  for- 
maldehyde, about  a  4  per  cent,  solution. 
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Pbop.  MoHatton:  I  am  interested  in  this  blight 
business  from  the  work  that  we  have  been  carrying  on  at 
tile  college.  I  believe  one  of  the  greatest  ways  we  have  of 
fighting  blight  is  to  start  the  yonmg  orchard  right.  The 
natural  habit  of  the  pear  tree  is  to  grow  to  a  pyramid, 
and  if  we  will  prune  out  so  as  to'  make  those  trees  grow 
away  from  the  pyramid  shape,  we  will  have  enough  so 
that  We  can  cut  out  those  infected  limbs,  and  still  have 
Plough  to  make  a  crop  of  pears.  I  am  pruning  the  or- 
chard now  with  open  top. 

Col.  Foitr:  I  oan  get  returns  from  my  orchards,  not- 
withstanding the  blight    It  will  pay  me  $100  an  acre. 

Hb.  Lewis:  It  would  seem  almost  impossible  to  con- 
trol blight  where  your  neighbor  does  not  prune  for 
bHght.  I  think  it  will  have  to  be  carried  on  like  it  is 
in  C^fomia,  by  counties  and  sections. 

Col.  Fobt:  We  have  got  to  learn  something  about 
it. 

Mb.  Lbwm:  We  know  enough  about  it,  if  we  could 
put  into  operation  all  that  we  know. 

Mb.  Blace  :  Do  you  tiiink  it  is  dangerous  to  use  cow- 
peas  in  your  apple  orchard  for  the  improvement  of  the 
BoilT 

Me.  Lewis:  No,  I  don't  think  there  would  be  any 
danger  unless  you  had  the  ground  so  rich  that  it  would 
make  them  grow  very  rapidly  and  sap  it.  Generally  in 
this  section,  I  don't  think  they  would  need  cowpeas.  I 
think  there  is  not  much  danger  in  Habersham  and 
Eabun  countieB,  as  the  Nematode  worm  is  not  present  in 
the  soil. 

That  pruning  system  for  tiie  open  head  is  one  of  the 
great  secrets.  I  don't  think  though,  that  we  can  hope  to 
successfully  control  blight  until  the  growers  will  eo-oper- 
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ate  with  those  who  want  to  fight  it,  and  make  it  a  state- 
wide movement. 

Col.  Wade  (occupying  the  chair) :  The  next  paper 
was  to  have  been  presented  by  President  Sonle,  bnt  as  he 
is  with  the  College  on  Wheels,  we  cannot  have  that,  and 
so  far  as  the  regnlar  program  of  the  Society  is  con- 
cerned, it  is  finished.  We  have  now  on  hand  the  report 
of  the  Committee  on  Besolntions,  place  of  meeting,  and 
the  election  of  officers. 

Mb.  E.  C.  Bebceuahs  :  Mr.  Chairman,  I  would  sug- 
gest, in  view  of  the  fact  that  we  want  to  get  as  many  to- 
gether as  possible  at  our  next  annual  meeting  of  our 
people  interested  in  horticulture,  agriculture  and  dairy- 
ing, and  probably  those  interested  in  conservation,  that 
we  consider  the  advisability  of  holding  a  joint  session  in 
Athens  in  January,  of  the  dairymen,  agriculturists  and 
horticulturists,  and  conservationists,  holding  a  two  days 
session,  and  dividing  each  day  into  three  parts,  three  ses- 
sions, and  having  the  different  organizations  alternate  in 
control  of  the  diflferent  sessions.  I  offer  this  as  a  su^es- 
tion,  and  would  like  to  hear  it  discussed.  Probably  it 
might  be  advisable  for  you  to  appoint  a  Committee  to 
look  into  that  matter.  In  fact,  I  will  make  that  as  a 
motion. 

Prof.  McHatton,  in  seconding  this  motion,  spoke  in  its 
behalf,  and  at  the  conclusion  of  his  remarks,  the  Chair- 
man asked : 

"How  would  it  suit  you  to  have  the  newly  elected  offi- 
cers of  this  Assodation  to  confer  with,  the  officers  of 
these  other  Associations,  and  if  it  is  satisfactory  to 
them,  leave  the  final  arrangements  for  the  joint  session 
to  themT" 
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Mb.  Bebckmaitb:  That's  good.  I  am  willing  to  amend 
the  motion  I  made  to  that  effect. 

The  nmiion  was  then  put  to  vote  and  carried. 

Col.  Wade:  Nest  we  will  have  the  report  of  the 
Comniittee  on  Fmits. 

Pbop.  McHatton  :  We  usually  have  a  report  of  vari- 
ous displays  that  are  on  hand  at  our  meetings.  This  year 
the  display  was  not  as  extensive  as  it  might  have  been 
in  one  sense  of  the  word,  but  to  a  thinking  man  it  is  a 
very  comprehensive  display  of  what  can  be  done  in 
Goorgia.  We  have  displayed  this  year  some  oranges 
from  Grady  county,  Georgia,  and  we  had  side  by  side 
with  them  some  apples  from  Habersham  county.  I  only 
call  to  mind  now  one  state  that  can  do  that,  and  that's 
California,  and  that's  over  here  on  the  other  side.  We 
have  the  extremes.  This  is  a  good  orange.  I  ate  one  of 
them  and  this  exhibit  was  one  of  eight  oranges  in  one 
duster.  These  apples  are  a  specially  delightful  fruit. 
These  apples  were  raised  at  1800  feet  altitude,  and  these 
oranges  practically  at  sea  level.  That  brings  the  two 
extremes  together.  Think  of  the  horticultural  possibili- 
ties, gentlemen,  that  we  have  in  this  State.  Why,  it's  not 
going  to  be  long  before  Central  (Georgia  will  be  raising 
oranges.  They  raise  fine  apples  out  West  and  up  North, 
but  they  never  have  raised  any  finer  apples  than  we  have 
in  Georgia. 

I  would  like  also  to  mention  the  fact  that  we  have  at 
this  meeting  of  the  Society  some  flowers,  which  are,  as 
far  as  I  know,  the  prettiest  flowers  that  we  have  had  at 
any  meeting  for  the  past  three  or  four  years,  and  we  are 
just  passing  into  February.  I  mainly  wanted  to  impress 
that  one  point,  Mr.  Chairman,  that  here  we  have  in  this 
display  an  example  of  the  two  extremes  brought  together 


^.y  Google 


uo 

in  one  State,  and  there's  only  one  other  State  that  I  know 
of,  that  can  do  it,  and  that's  several  thousand  miles 
from  the  markets  that  we  serve.    (Applause.) 

Col.  Wadb  :  We  will  nest  hear  from  the  COTumittee 
on  BesolutioDB. 

The  following  resolutions  were  offered  by  the  C3om- 
mittee  on  Besolntions. 

Wherbas,  od  November  S,  1910,  Prosper  Jnlins  Alphonso  Berckmans 
died  at  PruitlaDd*,  hit  home  near  Augnsta,  Qa. 

This  great  man  waa  born  in  Belgium  on  the  13th  of  October,  1S30. 
In  1850  he  came  to  the  United  States;  adopted  this  conntiy  and  became  a 
citizea  in  1S54.  Id  1859  he  established  the  Fmitland  Nnrseriea,  the 
greatest  in  the  Sonth,  and  from  that  time  on  became  a  prominent  fignre 
in  the  hoitieoltnre  of  this  section,  as  well  as  in  that  of  the  United 
States;  and, 

Whebbas:  Becognidng  his  worth  several  of  the  French  Societies  made 
him  a  corresponding  member.  He  was  also  a  eorreBponding  member  of 
the  Maesachnsetts  Harticnltnral  Society,  an  honorary  member  of  the 
Florida  Eorticnltuial  Society,  the  NebrBBka  Eortieoltaral  Society,  and  the 
Alabama  Harticultnral  Society,  President  of  the  American  Pomological 
Society  for  ten  yeare,  resigning  in  1897,  and  President  of  the  Georgia 
Horticnltaral  Society  from  its  birth  in  1S7S  until  the  present  time. 

To  him  the  United  States  owes  the  introduction  of  namerons  plants  of 
conunereisl  importance,  as  well  as  that  of  many  of  decorative  value. 

Tberetobk,  Be  it  Resolved,  By  the  Oeorgis  Horticnltnral  Society  in 
seaeion  assembled  at  Thomasville,  on  the  7th  and  Stb  of  February,  1911: 

That  the  death  of  their  President,  Prosper  Julius  Alphonso  Bercfcrnaiw, 
was  a  great  lom  to  this  Bociety.     Wa  mourn  his  death. 

We  knew  him  to  be  a  conatmctor  of  Southern  prosperity; 

We  recognized  in  him  an  authority  on  all  subjects  pertaining  to  horti- 
culture ; 

We  esteemed  him  as  a  true  friend,  a  scholar  and  a  gentleman; 

The  State  of  Georgia  has  lost  a  constructive  and  ezemplaiy  citiieii; 
the  horticultural  interests  of  the  United  States  have  snffered  an  irre- 
parable loss; 

Be  it  Fubtbsr  Bbsoltbd:  That  the  Society  extend  their  sympathy  to 
the  members  of  the  bereaved  family,  and  tbat  a  copy  of  these  resolntiona 
be  sent  to  Mrs.  Berckmans  and  other  membera  of  the  family,  as  well  as 
spread  upon  the  minates  of  the  Society. 

Rebolved:  That  inasmoeh  as  we,  as  horticulturists,  are  constant^ 
sending  and  receiving  samples  of  plants,  fmits  and  small  trees,  by  Ex- 
press at  large  expense;  therefore,  we  heartily  recommend  the  extension  of 
the  parcels  post  ^tem  throughout  this  country. 

RsaoLvBD ;  That  we  urge  and  insist  npon  the  strengthening  of  onr  lawa; 
protecting  the  orehardists  from  the  ravages  of  diseases  caagkt  from  trea 
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now  being  ahipped  thtongboBt  the  State,  liy  carele«  or  nmcrupnloDs  tree 
peddlera  or  nnraerymeu  ot  tbe  neglect  of  our  neighbon. 

BKaoLTiD:  That  we  contbine  our  efforta  until  we  get  oar  juat  demanda 
of  a  iriiniminH  eu  of  1S,DOO  Ibs. 

BisoLTBDi  That  we  send  a  eopj  of  theae  Baalntioiia  to  our  Bepresenta- 
tine,  Senators  in  Congices  and  Membera  of  tbe  Iiegialatiire. 

We  desire  to  expreaa  onr  appreciation  and  thanka  to  the  good  people 
of  Thomnsrille,  for  the  Idndneaa  and  hoapitallt;  ahown  oa  dnring  cmx 
Maj  in  the  Cit^. 

We  alao  deaire  to  expreee  out  thanka  and  appreciation  of  the  beautiful 
flowers    fnmiahed    bj    the    ladies    in    decorating    the    room    during    our 


The  report  of  the  Conmiittee  on  Besolutions  was 
adopted  as  a  whole,  after  each  and  every  resolntioD  had 
been  adopted  separately  as  read. 

Upon  the  call,  by  the  Chair,  for  the  nomination  of 
officers,  the  following  gentlemen  were  elected  officers  of 
the  Society  for  the  ensuing  year  by  rising  vote : 

Mr.  Robert  C.  Bercbmana,  of  Angusta,  President. 

Mr.  B.  "W.  Hunt,  of  Eatonton,  Vice-President 

Mr.  J.  B.  Wight,  of  Cairo,  Secretary. 

Dr.  T.  H.  McHatton,  of  Athens,  Treasurer. 

The  gavel  waa  then  presented  to  Mr.  R.  C.  Berck- 
mans,  the  newly  elected  President,  who  stated: 

"Gentlemen,  Oo-laborers  and  Friends  of  the  GJeor^a 
Hortieultnral  Society :  Words  fail  me  to  express  to  you 
my  deep  gratitude  for  this  high  p<wition,  in  which  you 
have  placed  me.  Not  only  do  I  thank  you  for  the  honor, 
but  I  express  to  you  my  deep  appreciation  of  your  kind- 
ness in  placing  me  in  this  position  to  succeed  my  honored 
father  who  has  been  your  leader  since  your  organization. 

All  I  ask  you  to  do  is  to  stand  by  me,  and  put  your 
shoulder  to  ihe  wheel,  and  let's  make  this  one  of  the 
greatest  organizations  in  the  entire  South,  and  we  can 
make  it  one  of  the  greatest  in  the  entire  land,  if  we  con- 
duct it  not  only  on  a  business  basis,  but  on  a  sciaitific 
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basis,  and  it  rests  with  you  to  assist  me  in  bringing  about 
a  development  of  tiiis  great  industry. 

I  thank  you  very  much  for  your  kindneBa,  and  tiie 
trust  which  you  have  reposed  in  me.  (Applause). 

Secbetabt  "Wight:  In  addition  to  our  list  of  regu- 
lar members,  Mr.  President,  we  have  a  list  of  honorary 
members,  and  a  very  honorable  list  it  is  and  from  time 
to  time  we  add  to  this  list  such  men  as  have  distinguished 
themselves  along  the  lines  Hmt  we  are  working  on.  I 
think  a  distinct  addition  to  this  list  would  be  the  name 
of  Ex^ovemor  Hoard,  of  Wisconsin,  and  I  therefore 
propose  his  name  for  honorary  membership. 

This  motion  was  seconded  by  Col.  I.  C.  Wade,  of  Cor- 
nelia, and  was  carried  by  rising  vote. 

Bx-Govemor  Hoard  expressed  his  deep  appreciation 
of  this  action  on  the  part  of  the  Society. 

Pbop.  McHatton:  I  move  that  the  appointment  of 
the  District  Vice-Presidents  be  left  with  the  President. 

This  motion  was  seconded  and  carried. 

On  motion  the  meeting  was  then  adjourned. 

statement  of  L.  A.  BerekmanB,  Tresaaier, 

Qeorgia  State  Horticultural  Society,  from  Jannarf  31st,  1910, 

to  January   Ut,  1911. 

RECEIPTS. 

To  balance  brought  over  from  1909 tI61.26 

Annnal  dues  from  members 72.00    (233.26 

EXPENDITDBEB. 

January  10,  '10.  Freight  on  proceedingB t  .26 

January  12,  '10.  Postage    3.04 

January  22,  '10.  Bibbons  for  badges  from  J.  B.  White  Co  3.70 

January  26,  10.  L.  A.  Barckmans  (expense  to  Sparta)..  5.06 

January  31,  '10.  C.  J.  Skinner  (foi  reporting) 37.81 

Febmar;  9,  '10.  Augusta  Chronicle  (for  printing) 18.00 

Febouary  22,  '10.  Postage    3.00 

Sept,        19,  '10.  Freight   on   proceedings 25  72,01 

Balance  on  hand  January  1,  1911 $161.25 
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